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An adenovirus E1/E4 expressing packaging cell line is provided, which permits the generation of 
recombinant adenoviruses deleted in both gene regions. A method for enhancing the efficiency of 
transduction of a recombinant AAV into a target cell is provided by infecting a target cell with a 
recombinant AAV comprising a selected transgene under the control of regulatory sequences. The 
infected cell is contacted with an agent which facilitates the conversion of single stranded 
recombinant virus to its double stranded form. 
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#UAE?lJ [E?IJ#*§1] W\ GH»fc?#-5*-*-;&tfSV4 0igg{i£j£ 

(or i) K&K>%z-t>ftz>o >m&ffiftm<oimi>rcmiz. E4 orf6@b 

JUfc^-v Wl/^X^ Ktc^-r/tfetc, ^nt-^-IE^ tflMBMRtf/i: 

ftSambroo k^&tf^O^K^Iffl^nfc^XiK*^] > £<£>^£>J; 

OR F 6 ££A>W5^ ^^v^v/yit14Jl{E^#typ B R 3 
2 2£g-3< h;l/^^7.= F^+r^n-yffc^ la l OS'* b/W^ 



(17) 1-5 0 7 2 4 0 

* h Lfc»Dl£fett4UcOR F 6 =-ae?%H«lc^A-r5ilfc^T*#5, 

figWl^ h uVJA/TM L V L T RE^ijOMTO^^^/c^^W^^^ 
A d 5 E 4^J#£^tfo O R F 6 (Sfctt^E 4» £«Wf 3 

Ad E iMfc^mfaZZmtZHE K 2 9 3«<4nc 
mXZftfCo CftZOAd E 4g:fc&0R F 6l&?*^nP)OrtBtt^o€ 

w^^nfc 0 £ne><DMi*^ ^n^oit^Wfit^ e4^v^im, 

WiAAV\;W^-|E H 5 d 1 1 0 0 4 ^^^©fflWW^-^^ 
&tf*i#iM.E l/E 4^7r/^^;l/^©^«SlSMfii&t«fc0^&tc^ 

TfSE 1/E 4ft£r Ad©«$gE:feVvt*fffl"?&3o cn£<DrAdfci\ '> 
ft<itEla, E 1 b Rtf E 4 A d »fc : ?^i#£«&Wfc:fc&'f £o r«flgtf| 



(18) <Nfg¥ 1 1-5 0 7 2 4 0 

/E4^rAd«, mmmmm^rnxmB^mxt^ z tic&vzGmte. 

A. #A«fc?0lff6 

ccD^-mBTorctbic, miRLrc7u*-$-tfmxmfc?icmmzm£zri 
x.«\ ifLp/ot-^-ii, +M^#n?-oi/x (cmv) nmmm-f 

Dt-^-/l>A^- B o s h a r t^, Cel K 4 1 : 5 2 



(19) 1 1 -5 0 7 2 4 0 

1 -5 3 0 (1 9 8 5) ©tOTSSo ffiOHSLl/^D^-^-a, 

^xpSjJi^l/X L T R 7 p o^-^-/xy/\y^-^ty 0 $ ^tcffico^n 
t-^-/x>Ay^-^ij(t r-7h'JWKj3-.7^f-> (CB) ~fut- 
ty— [T. A. Kostl, Nucl. Acids. Res . , J_J_ (2 3) : 
8 2 8 7 (1 9 8 3)] TfeSo ^»fCl»b/cflt »}l^&:/n 

^~iafc?&> H£l<&, ±ie<D£^c, ^u-AE^Mmc«^7 > ^ 

&%±t|S#fr B % M K v 1 - > / $ <b A¥ T? # 3 o 

&C@BB£tl6o El/E4^rAdH5. 0 0 1 C B L a c Z tCfe^T, #A 
B. I^^Tf/^^/WOSI 

[9-yAy?&mm^M7 3 2 6 0] *-&ty^ao7-ry>-r;uxsoDN A 
m&\*ttfsz.£tf-V%Zo skWM2, 3, 4, 7, l 2M l 4 0©<};^^ 
T£5K3tftl^£*l'tV3 4 lSOHh§|J IM%.1£. ±lc3lfflbfcHo r w i 



(20) ¥tm 1 1 -5 0 7 2 4 0 

American Type Culture Collection, Roc 
kvi 1 1 e, Maryla ndA^A¥l?t, SfcJi&^&iSlgW&OT^ 

;l/XS5 (Ad 5) *MglC±fflV^.nSo 

T. ZtD&oftfyX^ F©7 'J -SOl^tlf; r A d ttWfflT$§ 

dte&m'tztnx.znzo se>£, *»r a dibits r-ry^i/xit 

£?E lRtfE4<D^ftl&, E 1 jtfc?<D#£^Lfcr A d «H£jI£t3lt 

*^<D r A E 4Jtfi?^iat,^t*/'ctiil^lWK^Lf£. Hfi*S5 
("f&fo^ E 1 ^) £#fS77V£l';l/X-Z?&*o E4)tfE« 
WJIt^&^^ i©7 >y ^(D^mmm 2 Rtf 3 ©7 -y ■tM' £ J: t) Wfffi 

i^tcfao^^s. mmatiggft (t s) ^m^mmitrMfc^mm^'K 

WOTfV^^^Xtt, (mul. 3&t/^L4. 5Ka^) 7f>">^;l/ 
XMBPBfW^jlf^ ElaM(mu4. 6^11 1. 2 KR-S) «S 
fflJWfcfc^E 1 b(7)»%^^^. IrHS^ ilOTf/f^^tt, (m 
u 9 7. £E 4fS^^fc« E 4M$<D4>&< £&0R F 

6©*^Wfcfc&**trSo M©E 1/E 4^£r AdtmS^fCto 
Tti^fSifcA^tSilfi^iSa, (mu7 6. 6&l^L8 6. 2 
) 7f/^^;l/XWffl»E 3 0^TS/-cl±-gP^€fo E3©ifiltt 

, rAd vmjmzf&micmM&v&Zo 



(21) 1 1 -5 0 7 2 4 0 

67. 9^L6i. 5tc&^) TTyv^frxmrnm 

g(D4HC, Ad5H5 t s 1 25t [P. Vande r Vi letl, J. V 
i r o 1 . , _1_5. : 3 4 8-3 5 4 (1975)] tCfcl^T 6 2. 5 m u 

rzznrc (dbp) E2ai»t^5x-byxt s^$gg®# 

fro CCD^OE 2 a iHS^fr ££1^*15 7 2 k d * y^*g0*;b#*^*4ffi 
(62. 5mu) T?^-07^y^ffl^ti, ss DNA^^^HT* 

Oft 3 2 °C) CiOtslliHeL a M^Tfc^MiSM^T- 

-73, im®U& 0$3 8°C) T&7fV*>f';l>XDNA©£§!itfjt5>ftft 
V\> ilMSt'tt H e L alfflflSff^M^bfc^SJStt©? 2 k d 

*;/^*KtfJI&tt3o J. F. Enge lhardtt Hum. G 

e n e T h e r . ,_5_: 1217-1229 (1994) ; J . F. Enge 
lhardtf, Proc. Natl. Acad. Sci. USA , 9 1 ; : 6 
196-6200 (1 9 9 4) RXf 1 9 9 5^5 1 8 BKM^SifU 
Cfct^D^Mt^OiiSnSS^IlFaiSSWO^S 5/ 1 3 3 9 2^£# 

M£n&tfn«:&e>&v\, r a d <d— ■cxDm^a, ^to^i/XiUs?* 

ft£Lfc7fV^;PXyVAIS»^fr£^T-£3o «fc t)^HBt«, u©7 
fV^-Ol/TWfcL (orifcLTfiK) 7fV '^l/XOS'XKfftfl-f £ 5 ' 
&tf3' jS57?IrI*«SS« (I TR) BB^lJ, Mt>*tit^©Aciy/A%^y^- 



(22) 1 1 -5 0 7 2 4 0 

i/y?/3L>wyr-ffl& (A d 5 mu0-l$/cttbpl-3 60) n&h 
n^rfy^^XS' SB^iJ^:. *^<0rAdO5' 7tV VJ)IX8S&\£ 
LTi^SCtmSo 7xV^-r;l/XyVAO^b p 3 5, 3 5 3-*K 
fc&i&M{it~9 8. 4-1 0 OtilR^TTV^-l'^XyyAO^S (3* ) 
I TR@B?iJ^/uTV^3' rfV^^XSE^ IISLOir A d<D3' IB 

o ^K, $.5,f0^ftilMM*Adjl{E?SW, jfcfglEO'VW^-'M^&tf 
E1/E4 OR F 6|g^/^y^-v'>^Wi:cfcD«?n§o 

A dfrf)«77^y h©*BlRlffi»ift^JC«fc»3f#S<li:^"e^So WTO 
UMiJ^^^T, r A cU H 5. 0 0 1 C B L a c Z te, TfV^^ 

Xdl 1 0 0 4 (H5dl 1 0 0 4T*t>&3) p A d 

C B L a c Z ^^afe?DNA^(Qffi[Rlffl»mfc«fct)#l^na, H5d 1 1 

o o 4&, tdi0m^9 2. i 8$t% -f&MUgw^E 4 

»fc?£^£LfcA d 5 ^-f;bX-£&3o d 1 1 0 0 4 B r i d g 

eStfK etner, J . Virol . , 6 3 2 (2) : 6 3 1 -6 3 8 (1 9 

pAdCB Lac Z ^ft-teu Adm. u. 0 - K WTfclHi^f 5«fc 9 * 

(Dp-iJ?? his?— HmfcThmAZti, fLTA d m. u. 9—16 A^Bf 
S"T5E R077X^ F0iJ^TVl. c DN A77X = FTfe^o 

*58MO^y ^-^vyfiBflattct*5ttS*^0 E1/E4 r A d (Diltt 

, iimottffi^fjffl-rso mfemziw [±tt\mLtcs am 

brookl] l:I^?nf;<t 9 n-^^ 77/-)^;W 
/ AOMITf S*U rf? ^> P C RRtfigiSOft? * u*^ K 

@H?"J£#*. S & & ti> 3 SS^ &#a#S*yo IIWS F7VX7x^->a XRtf IrI 



(23) 1 1 -5 0 7 2 4 0 

#JxJ*\ Jl^&^-Mfc?£#£y"7°^X^ F^^^-pA d C B LacZ Ol 
fg&tfffl&ilTO^ #HW<DE 1/E 4fg^^7y-v ? y^W^^W<- 
5 d 1 1 0 0 4T«t§c ^K, CO^IfflW^^TmS^ 

fcH 5 d 1 1 0 0 4'VWS-Rtfp A d C B _L_a_c_Z/^ £-<D|iraB|5],ffl&$> 

mmzmUL, % LT Lac Z gAiHs?£-g-A/TVS rAd^CsCl^E 
III. il^te^Jcfe^Sffl^^^^^XOffiffl 

tf^7-5r-i;y»©B^(a^SJtl§IAie?^tA,T't^ r A d 

fc?#A«%M«-f3 0 

rAd^ s?$u<ti, ^^WKji'&-rsrs?fijsrcaia^wjc^Ldsa 



(24) 1 1 -5 0 7 2 4 0 

fSW£W#l£fc MJBffl»i, #J 1 x 1 oVfc 1 x 1 o" p f u/m 1 $ 

TOriJt^^-f'^X^^l^^^rg^MZ 0A^*?I lOOml £T"<D§6 

10 

HTfeSo KfSU^hffifflitt, 2x10 pf u/mlT^5 0mlOtS 
7jciSffiT'£Sfc#lg;*nSo Mill, fe5.«>SIiJ^fflfc^fiJiS*JtlS[^L 

?tLTti^ti5„ MtLi^sm^JOcft^, jyt-u^Z-y-i 2 [ 
M^WMS^m 4 4 l , 9 0 0§] ; y-^y*-7xnv [S. C. Mo 
rrisl, T. Immunol . , 152 :1047 (1994)] ; 
-n-T^y-4 [^«W^5, 0 17, 6 9 1§] ;Jf[-OKT 3t [filjx. 
(^^11^11^4, 6 5 8, 0 1 9 ^;t«Kl. 5 (A T C 

CgftS^T I B 2 0 7) 0«fc9 3&CD4^y/^gK:W-rsmf*; Rf^ttCD 
4 O^fgfcliC D 4 0 U#>K£*tf (Bristol-Myers 
Squibb Co) [199 3^8£ 1 8 BK£ffl2ftfcM¥ffff&Mm 5 5 
5, 8 8 0^] ; B7<OnIiS1t^SfcaCD2 8fcL<ttCTLA4tW-rsJn: 



(25) 



1 1-507240 



ft [CTLA4- I 

g (B r i s t o 1 -My e r s Squibb Co), 1 9 9 4^7^20 

iv. W^7f/Iff^^;vx 

\,$%ywm:^- F-rs, a a vw\\tmmu<nmm®A*rz\$*<Dmm 

Iffltf^&^T ^ >y h 3; fete ^ -jtfc? £: ^ 9 o 
a*A>tfc? f; ft ti^ F@B»«&, t#£n5 r A AV^ffll^ti^ 

fHc, AJH®;3-#^ }->#--tf ( L a c Z ) cDNA, 7;b# U 7 # 

-■eats? (alp) R^fe^^^^Kjifg?^ty 0 ctt£><Dgayjfcj\ 



(26) 1 1-5 0 7 2 4 0 

r r A A VJ fc^5fl§8§«\ 1 9 9 6% 5 R 9 BlC&fflZftfcm^fflmm 
W^W0^9 6/ 1 3 5 9 8^^IB5i^n/cAd AAVM-r^U-y F^^;bX 

Dllittt, rAAVfcfc, (a) A AVW/A<D'>&< fct>-3flt\ ttUS^S 

&^£>DNA. (b) (a) fDDNA^gU * LT-T > £#g;/c&-f 

v^n^AAvsa^M^M^ckows^n^^o 

»»Lfc#tt r A A VftMUtZ Ct^t r A A V iWi*56Wtc43tt5»J 

Z(Dfrm$, MB¥fem<Dtclb<D r A A V^St§«<Dil#Atfc^§ 

K*8<-*« (s s) £^;l/xy/A©te¥Wfc@14©&3r#$| (ds)iA 
Oftefra&Sfci/^flrJIfca^o d s D N ATOf#<DffMW:. ffl&$x.jafc 



(27) 1 1 -5 0 7 2 4 0 

r a a y^mm^-kt^m^m^Lfzo 
ifmmc(Dijmt, mmmcmmtnrcmxmB^^tss s taav^ 

Ufm-frih r A A VttmUL, fltrA A V/c^T«W^«1"?. £fc 
£9, ss rAAVW^o ss rAAVT««iit 

KrAAV©d s^-vDs s r A A V (Dmt*i&Mt%m?£&f&'£&%o 

ccd rumm^j %rzte mtm^i <D\m\$, iww^^ts s^ds 

^S^A^t/ce-To ssii^ds r A A V\©*£{tfc{£ii-t3 

d tick k> , ^mm^mt, «iiAsoisii^e#*^o r a a v 

A. eftB?W^- 1 )^;^T?$5 0 

ss rAAVCDds r A A V *\<Dlfcit:*i&m? % C fctfTffS 

«\ If rAAVOss^ds ^CDf^b^l^CWOjlfe^^ffl^Sfc^K^ 

■r 5 <t 9 tcwtf -p« <7^-tvxi/ca>j ^+fv k*fmt % c t # § 



(28) 1 1 -5 0 7 2 4 0 

)ixwmm&i'<Dmfc?&tyofr%mit%z£tfT*%2>o ss faav^a 

CQK:Wffl&AdMjt{s?&, EK E2a, E 4&tfcne>©«flEW77^ 
%<Dl£-t-ttV&Z£t%m?o Tf/^^CE 4 -OR F 6 OSftto&fSS! 

e l&tfE 4«fi?^offl^t>^K$e.-rci:K<tD4i:fct>ofcj±« 

E 4O0R F 6Mm*r AkVJ&nmA®%lN*&1b%<DlC-{-ftV$>%i)\ CCD 

Stoma, e imB?mmc&'9mmmzmmi£ftz> 0 



(29) t&WZ 1 1 -5 0 7 2 4 0 

Hot, ,kt)l?$L<^ miZnrcE I RUE AMfcT&towmfiK r A A 

v££5fcfcjb^ ±faoMig^®^ti^t^p>-r 0 Hot, ffioft 

E 4 jffc^ ®M7j S ft « C n 5> <D«fi£W 7W>h fcfSSi-f STf/ 1 )^/^ 

sit- £cfctf"c#s 0 

ss©ds r A A V^0fe{fc£{E^5B^;&WW*-7>Ol/;*?fc5^& 
, *%W©7?Sti, r AAVRtf^\;W^-^-r;l/Xtc1iW«^|wiB#^$^?) 

Ltmt4So ^<dj;9&irib#^«, 3Ltx\£$fem. t%t>*>. 

SE*E£n"TVS [0J*tf, *S#M^5, 2 4 0, 8 4 6^#P,^] 0 

B. tteftE^jWfc^SiS* ^iJS/ctir AAV^M#A^rStt{t:Tt§ffiO#ffi 

7YM<D £ 5 & D N A^©^ > H If ^Hfctf D NA/f 

tlBC-rib^^iJ, 3) h#-fV^~tr\ DNA'Jij'-fe, x*V5**l/7 

-•tzia'xy * u7~e<D'ryK\*$—<D& ^dn a^^^w^'Ts 



(30) 1 1 -5 0 7 2 4 0 

tfT'tSo cn^Ofl^Ofb-^WraSfi, ss^ds rAAV\<D« 

^-^i/xfcTO^sn&i^o ss r AAV&C^l^fflfl§£i^£ii\ 

^«c£fx cn^OOT^Bf r A A Vtc^LfcWMM^Xlf 
Jp^tCfflV^S C fctfTt 3„ «fc "5 r A A VM£?7&^f#£>^ 

iM£\%mic£rcimi0iLTi&c.Zti Zo mzi£. ss&Lfc«sw«iiJja£± 

So 

AAVOss^e.d s'sOiEffcfcii^U ^otiM^'\Ol«IAOi$ 



(31) WfS¥ 1 1 -5 0 7 2 4 0 

tpvmmcftMZflZ&vfc, S9££ rsg-tSf^J rAAV£7-r;l/ deleft 
h*ftmmAtZ>Ct<DTZ5ffift<DDHA, (b) 

%o njteffcfcfcPjfcju fgSiB^C, ss r A A VCD^CDd s SW^ft^M 
ilOr AAV*0^-&tf3!r©iifc^i, AAV DNA, £?£L< 
{4 5' I TRJCWS-rSo Z<D£?%m~mftr A AVOHi^ Hi 

^©d; -5 &$T#I& r A A V0fficDiMi&, 58SIB#fc, $W*BWC ss^d 

s r a a vxo^k^iEJi-rs^^w-rs— ^J^±Oil^^tyc: 

ss r AhV<DZ(Dd sm^<D$z{t%--mcifcMt%££tf-?%Z>o £(D 

Jt^SLtf^PWftae^tt A A V D N A tcBHSfSo 

r A A V(D--D(DW.£Lhmmfc$5^T, AAV ITR(439RUc# 



(32) 1 1 -5 0 7 2 4 0 

ti, r AAVOs 

Lfc#te, r A A VRXfJ5feK&fr&ttto\CZtlb*&%lcmiR?& 

■fi&XMiSLLK, ZQfflH&tp-CtD s s r A A VOd s r A A V ^OKf b^rffiil 



(33) 1 1 -5 0 7 2 4 0 

o ±l2©fr» r A AV^tJ r A AV*ttl&t&rzlto<Dft*l£l&ft(DW&m. 

Oji^X^Sffi [0J*fc^ ±K3\mLtcS amb r o o k^£#Pft] fcffl^S 

o 

^momm^ r A A V ftlfflMfc?^0fc&©» 

*m^%££fc&0. rAAV*V iJIRIf, f^Wi&rAAV, AV. CMV_L 
a c Z fcfeVVTasSftfc L a c Z £A%fc?Q^i?Tfcfe%Wafc?£^tf*f-&, 

e^aios#iWK^fk l fc±& mmc mmm xt %> tz & \cmm l tc v -nix <d 
®m v # $ y * k ( l d D Mr -m\^(o^mm^mmmx^ts 

J;Dfflt^Ci r A A V ^Mt S C tfT'f? 3„ 
¥ftilc&mL5Zmm£ftMWcVJjlZtt.¥*&m?%£tlc&Q, r a a v 



(34) ®m 1 1-5 0 7 2 4 0 

a$ i osT'Oioiga#xs?/aiiiao 

7 10 

7&Mfc:W« rAAVOH hBBfflStt. #11x10 ^1x10 ffM^A 
fi[?/m 1 ©»jS©7-r;l/X^A,T?V>Sj|i*|2 0*^#*I5 0 m 1 IS-eO&tfrkiS 
m>mWKtb%>£%x.t>ti%> 0 !?IU^Mill ±<D»Sre£l 2 0 m 1 © 

, DNA£«ffi£#;U *LTr AAVOs sfrfcd s^<0Kffc&i£ii'f3<:<D 



(35) ®m 1 1 -5 0 7 2 4 0 

#fg«±fE073&W< -DfrVimi** Jffi&tfJFFitOM:^© r A AV^ 

kAVtc&%^y\£$V<Dmffifci&^l'^<DMfc?MA%7jkL, CMZ, El 

o 

n t^trMLmmmifrfttco e i ^^;i/xt«^l/c 2 9 3» 

tCfel^TfESnfc L a c Z ffl^^A AVCD^RO-' 

^ttffrDPs^ 5l'-b-h*^0 r A A V(DllA\ 2 9 3»^fe^T7>y-fe 

Ltcm&ic Lac z ^KaSA^ttofr & 9 £>st& ^ Mii-f 3 £ t # n n/to 

^^^M^^DItS^n^a^XgtC^^TfftCP^^^TfeofCo L a c Z 

AV. CMV L a c Z WffnSQj Lfc L a c Z r A A V tm&t% £ tic 

XOi^He L a *}^t^ia_clff^lAlCl b L f; («$J 
1 2RO : 1 3 £#88) o El^rAd H5. CBALPME4 
M&d 1 1 0 0 4^ AV. CMV Lac Z tpfl^gA<Pggg&*f ftP^ftfrfr 
ofc (0 5 A) o LfrL&tfeN «kD'>&^S*&fc£fc*tr3E 1ME4^ 
^g«g|5^^tt^^T^Ci:^T§7Co dl 1 10 (ElB-55k 
D a^^) Mdl 1010 (0 R F 6fc£) ©M^*^ UttOfffeWO^tc 
PLT A d 5, t s 1 2 1 8 0 2 © fcOKBESfrr 5 l^;l>$ TJfcSSSfA 

WL/:^ h^^— tfgtt&fr&DiKfrofc (0 5 A) „ en 
6.©ISSti, r AAV0K^AcDtiA^^^iHcE lM'E4«Wo 



(36) ft£¥ 1 1 -5 0 7 2 4 0 

ft r A A Vi}\ ^;U^-^;bX<D##l£TT' r A A V(DBM 



MfctZi&t%£5te, 2 9 3iWE4Kj£tf5Ad 50yyA77^yh^ 

J&ttc (2 9 3) ^rAAV«?^ MiA(CiLtML/c 0 cn^OH 
mii. r A A VfBS^AOT-rV VJfrX&ft&t&MttlSlfZ ElM*E4 
(OR F 6) (D&t>*£tcmL<Dm&&*7iiLrco 
E 1 SlXS E 4 SgSt(D#&~FT% r A A VJ&H#Aii ds R F ^/ V-&tB^ 
^^-(DihM^Ci^rc (Ml 4) o SgfttfcKfci:, r AAV^^- 

, "Tftfe-Sx E 1/E 4%I7f7 l )^;W«Lft« (08AM8B) 
£fcM£iB« (08 C) \C^xn^Z.hi^X^tc 0 

VLTommMit* mm%rtv*-vv?mmm<Dm%BLifffl&. *we i 

Wx. AAV 4I^»5o Ctt6<E^IJfi0IJti\ ft#WM^fc46 

mmm 1 -fr»E la/ElbME 4^/wy-^y?iM% 

A. E4 OR F 6%Si:/^7^ F©#flg 
Ad 5fr5<D£E 4«fcttORF 6=-}f{5^, S/VHftilfe 

§2 SO OR F 6 ^-mfcTZmftLfCo m-<0*><D\Z. ORF65g^#</c 

&izzn 2 mm'&ty V tzvf-tz^y (mt> •/n^-^-^fflt^o 

v^X^L^-ObX (MMTV) ^n^-^-fcJBlxfco 

pMMTVE 4 0R F 6T?feS 0 ££>:/^X^ KlC^tflS 5 @E^J 
1 &C@2@£ tu LTk: h E 4 0RF6 Jtfe^E^J (SB?'J#^ 1 © ? * U 



(37) ¥f%¥ 1 1-5 0 7 2 4 0 

^Fl 523-2408) ©^^MliT^XlL^^^^xyDt-^- 
(MMTV) (Wmm<D?5\s*?-Y \ - 1 5 0 6) , fiRStf/l/tV^-^ 

(gh) (mmmm o?*i/*^K2 4 0 9-3 6 5 4) % sv4o 
^^^^ym^mi^^tsy^T,^ f p b r 3 2 2^5.0^7^ 

= KBEMRtf 7 y t! U V ffiffitfi^^-tOo 0RF6©75/ mm\*Wm 
#2K7jVf 0 £<D75X^ K©«>«?ft«fllW77^y 

T E 4 OR F 6T^5, £077*5 K(C#$n§ ^-SlfcfCD N ASH^Uti. 
^nt-^-^k7V7^nW^y^nt-^- (MT^nt-^-) [± 
tC^lffitfcM. G. Peterson?] -efeSilfc^T, IffiWf 1 ©fc 

X5F&, pLTR. E4 (-) T?&3 0 Kti, rtftW^l/ 

hnW;l/XMLVLTRttfCrtftttE 4 7n^-£-ME 4 0 R F 1 <D 
-SPfc^T^SC t^i^TA d E ^fcfSJSO^aStffc^tro »7^ 

LTRMrtfittE 4^nt-^-tf^E 4Jie?£ra-£?p LTR. E 4 T? 

OR F 6fg5itf r A A V^S5#A*ii^:-rS/'cii)JC+^TfeS*^ 9 
■fSfci&K* ^1tp<^P^^'fy (MT) -ORF6?-llE?^:HeLa 
aWSfftC^^ F^>X7x^ h bfco COffLl/^«, HeLa (MT-0 
RF6) fcOTfcSffiffi-f S«fc5KOR F 68fS*fc:£jSLfcL a c Z r A A VJfc 
S^AtPLTWfffiLTCo HHHSt* 2 9 3 (MT — OR F 6) li, ^-X7^Vt 

V/n€-^-frf.Ad 5<DE 4)t{£?<D0R F-6£5Wf3o Z-fttb<D2 9 



(38) 1 1 -5 0 7 2 4 0 

4frzEi s A&¥<DmtoZfzm?zzhm*mmteWi2 9 3 [atcc crl 

1 5 7 3] "JigfcliH e L a W^^±HS©7 P ^X ^ h v >X7 x £ 

nfc do iigfvT,^ F/y^-h) o h7yx7i^^3>i2 mmv 

1 0 Omm7V-Mz:g&3*&J|R ( 1 : 1 0 - 1 : 1 0 0) V® 1 
OBISlgfflLifco Sffiigififc^ lmg/mlt'G4 18 (Geneticin« 
BRL) ■fcttSo OT©7>y^^^ffli/^T^C/cWttOrinii-^WL, 

r^ym^^^ky. cmv l a c z oti^gnfe^gaiA^Rtf 

A d E 4 * y^«O&^ftM««^Vfc 0 
^«5ff)J2-fflfrftftAAVRtfAV. CMVL a c ZBnmXm±7 y -fe^T 

E 1 WE 4il^ : ?^W, ffi*&*77VKfi#'M;l/* (AAV) 
fcttg^tl§o COflfi&TyWfcj:, 9 6>7x;l/3 SmmigS^U-h 
f^MiJl^/^y^r-^y^W«M (2 x 1 o'siHJIS/tfx/l/) U * 
Ltiin?»©»ilLijl!llL/cAV. CMV L a c Z TH 0 OOV^JlZ 

A. I»AV. CMV L a c Z g)il 

3>[Samulskit J . Virol . „ 6_3_ 13822-3828 (1 
9 8 9) ] ffl#ft*AAV%f&sRL;fco ^(MtS^X^ Fp A 

V. CM V L a c Z [SH^JS^f 4 ] (El 1 0 £#{$) (ipsub2 10 [Sam 
ulskil, J . Virol . , 6J_ :3 0 9 6-3 1 0 1 (1 9 8 7) ] K 
A A VR e pJ&XfC a piife?0{&Hfc*ll§®/3-5!f5* h>^"— tf5 
^jlfc^-g-tyo i»AV. CMVLacZy/A (4. 9kb) [@H?"J# 
^4] <Z>5' ^L3' (Dlfi!t(4, 



(39) W£¥ 1 1 -5 0 7 2 4 0 

(a) pAV2 [C. A. L a u g h 1 i ni, Gene , 2 3 : 6 5-7 3 
( 1 9 8 3) ] %m$l£\sTm^1iPCRfc&Qne>tirc5' AAV ITR ( 

bpl-1 73) [?^Wh53-2 1 9] , 

(b) CMVEPBfS^Wxy/\y9--/^P^-^- [B o s h a r 

tm. CelK _4J_: 5 2 1 - 5 3 0 (198 5)] C*^U*f-F2 4 6- 

8 3 9), 

(c) SV40-fyhP> (?^WF8 5 6-9 8 7) , 

(d) KmMp-fivf? h tfc DNA (7^U4"f-F 1 0 3 9-4 5 1 
2) , 

( e ) S V 4 0 # U A{*>^;1/ («JW&tf^te^#taoM^*^o«»r 
/t°'J-A^tMtCf2 3 7 B amH I -B c 1 I fflfig??^ ^ F) 

^> Xs** F 4522-4719), MS, 

(f) p AV 2fr£>S n a B I -B g 1 II75^> F t LXm^nfc3' A 
AV ITR (?^U^f-F 4 759-492 5) , 

£^t?o ^TOffiO^^U^-^F^y^X^ Fd3*TSS 0 

RepMCapiem F^^XtCf^ffl-r^^X^ Fp AAV/Ad [ 

±icmf%Ltcs amu i s k i m] ic&i&K&znrco 

1 5 0mmig*JniT?9 0%M!l!^^'e4WL/c2 9 3«©#1 (5xlo'i 
m/yU-b) % 1 OOMO I "T?H 5. CBALPTKWco (H5. 0 1 
OALPHWW) H5. CBALPte, 7f7 E 1 aME 1 b 

jffc?IE?iJ (^-V/^V^OAd 5@S?'J [i/-y^>^liS^M7 3 2 6 0] 
cD«Wu 1 - 9 . 2) (D&WfcTfrtlVt^yTtt— tf^-s{E?^^C?r A 
dT&£ 0 7M'J^X77^-^cDNA^ lOW^XiDCMV*?) 

, Goldmanl, Hum. Gene Ther . , 6_ : 8 3 9 - 8 5 1 (1 

9 9 5^7^) ; Enge lhardtf, Hum. Gene Ther . , _5 
: 1217-1229 (1 9 9 4^1 0/1) ; &C§E«£tlT*5 D, * 



(40) 1 1 -5 0 7 2 4 0 

2 0ml^i/l 5 0mmyix-h-t s 2%^>'Mjfil?f (FBS) T??f£Lfc 

(DM EM) ^T^&fcfifofco M2ffif\ 
&~7\s—Vfc2. 5 m 1 ff)h7>X7i^>a y^T;^ 50/i g©^775 
K D N A (37. 5 /* gOh^XjtfflttRtf 1 2. 5 /z g O^Xftffltt) 

h7yX7x^'>3Vtt, IHxE^nfck^S: [B. C u 1 1 e ru Meth. 
Enzvmo 1 . . 1 5 2 : 6 8 4-7 0 4 (1 9 87) 3 U yHkiij\/i/*7 k\n 

m~i^rct>(D-?&-orco iKcomi o-i AmmnmL, w\m&k/ 

V 7 y 7,7 5 is 3 y^Wkl 0m 1 <D$tU^DM E M/ 2 % F B S T'lfM 
fco h7yX7x^i/3>lt4 0^L5 O^fKT'SKBIS***, lOmMTr 
is-Cl (pH8. 0) ;Vy77-tC«L (0. 5 m 1 / 1 5 0 mm7V- 
h) , ^LTM^a^ctO^-r-b-h^lliiL/co cO7-ft-h?:10m 
M&{tvy#;/k:U ^(D^^JPIiDN a s e I (2 0, 00 0a->yH 
RtfRNase (0. 2mg/mlOlW) SJS£ 3 7 °CT 3 0# 

F^y^a^- h L/co T**'>3-;l/Btf- h U 1 
, 3 7°CT-^P>t 1 O^IMHy^a^-hLfCo 

Mb/c^^-b- h^7j<±T- 1 0MMU SftCsCl^l. 3g/ml 
OM^S£Ttox.&o ££>^-t?-h£ lOmMTris-Cl (pH8. 
0)^1. 3 g/m 1 (DC s C 1 W£6 0m 1 Oit^Mfc: U 30<#£L^ 
7U 3-MC^Wc 0 &2 0m 1 +J-y7;l/^ £lgl . 45g/rtil&tfl. 6 
0g/mlO2O©9. 0ml Ol^5.^§C s C I OlM^JiH±tMfe/c 0 

Bee km an S W- 2 8 n — 2 5 , 0 0 0 r pm-C4 0 CT2 4B#fg 
ii>L^ffo/Co ^(D&frlb 1 m 1 (DmfifrM&b, Lac Z MiA^jLT2 9 
3£fc«2 9 3 (E4) T^L/Co «W&AV. CMV Lac Z 7^;1/X<D 

m*<Dt}{m^fov^2>mft*'&fr j &, iiLt3incsc 1 ^onttmcm 

Lfco D— <DSfR«> Beckman NVT-90 (80, OOOrpm 
V4mm) RtfSW-4 1 (3 5, 0 0 0 r pmT'2 omW £"aA,£ 0 ¥ffiT* 



(41) ¥f%¥ 1 1 - 5 0 7 2 4 0 

, AV. CMV L a c Z tt, 1. 4 0-1. 4 1 g/m 1 C s C 1 T'UfifeO 

1 5 OmM N a C 1 £rtA,W£ 2 OmM HE P E S^777- (p H 
7. 8) (HBS)Kl£$!U 1 0%^U-bD-;KDWe-8 OtML 
T£/cW:HB S/4 0%^f^^u-)l^-Z OWmfoXhv? tLTUftLtc 

o 

rg/£LT^3H5. C B A L P^W^-^^XRtfA V. CMV L a c Z ^J 
»cH LT^ Lfc^;l/7£§^Lfc 0 U#-£-7;b£ 'J *X7 7 
tt£#^3ffl8M:¥»fefc:<k O^l/^-^'f ^X^IH^Co 1 ■ 0 

%lcm%tZ>mWlLrc?4>l7>(Dy-y7j\<%:6 Omm7U-hJdg@L;rc2 9 3 
«©4f Ltt/^¥Ittox./c„ 4 8^1^ »WS£0. 5%7)]/*}\/7)]/ 
T H F/U Vltfgffi&ETk (PBS) ^TlST 1 0#RM£U PBS >f « 
if L (3 x l 0^) > ^LTrtStt(D7;l/^U^X7 7^--tfrStt^igtt{t:-r 

OOmMTris-Cl (pH9. 5)/100mM NaCl/5mMMg 
C 1 ^Xmnm-mtt^. ^LTO. 33mg/ml-ho7 

;l/-^{trh^yU^A (NBT) M'O. 16 5mg/ml 5-70^6-4- 
^nn-s-^yK'J^'jylp-h/M^^ (BC I P) %:^h,T^Z>m\: 
Ayy 7-^X3 7°CV3 O^-fy^a^-h Lfc 0 Wf£ 1 OmM T r i 
s-Cl (pH8. 0) /5mM E D T A^Vffcftt £ C ttcd; K)M^W± 

#§H5. C B A L P'VW*-tf'OI/*£Rfc£Lfco 

^/Antf-SC (^^/VXfi^/m 1 K 2 6 0 nmT*£OI»lR (A» »/ 
ml) M Lac Z &fSMtiL (LFU/ml) ic£9AV. CMV Lac Z ^fifli 
£«Lfc 0 ^^;l/7S?rIS«Wv7n^r^>^cS^^Co Mtcwx. 
tf. mnLfzAV. CMV Lac Z Ot^Mtir^ h'ffift^y77- (5 
OmMTris-CK pH8. 0/1. OmM EDTA, pH8. 0/0. 
5% SDS/7°nf^t-tfK 1. Omg/ml) T'5 Ott'-BfFllIU 



(42) 1 1 -5 0 7 2 4 0 

, 1. 2%7^D-xy;l/TtMi*i))L/io I¥lOd s AV. CMV Lac 

IS75^>hTvM':7y £VXU ^LTt#?>nfc7"P'y h^Phospho 
r Imager 445 SI (Molecular Dynamics) ±Tjfe 

tKHO. L F UM*tflLft, ^IfflWH e L a&tf 2 9 3&tf (WTOl! 
MiJ 1 OlcfEiiEL 

fc) 2 9 3 (E4) 2 4«C, M^^^T^f t T> 

@SU J. M. Wi 1 so Proc. Natl. Acad. Sci. U 

S A , 8 5 : 3014-3018 (198 8) KiE&Sftfc £ 3 tc^Jlffi 0 -if 
? this?— tf ( L a c Z ) ?gtt^LT»^ia^b^^feL/Co 1 LF 

-tffg^*£ 1: s o t ? -rvi/x <dm t l th2$ £ n § » 

B. OR F 6$£M<Dmm 
1 0 ^Mf^+M^/ySfcte 1 5 0 /xMffi&M} (Uttny hn-;l/tc^L 

##rLfco Hi r tWm*MMWmfrh<Di&ft?MDN kfribmmLTco H 
i r tttBi»»Rt>^n^^<^+) 1 >M^^U^V4f-^3 

i^#i?Oi^aTT\ /^«y^-^>yawatttt, rAAVMOTt<fcD 

F6%^©^l«9ti, ^0 2 9 3^«t0^0S^U^$ , POAV. CMVLa 



(43) 1 1 -5 0 7 2 4 0 

frL&tf6, MMTVynt-^-MORF 6gB?iJ£Wt-& 3 0(DlfflMc*t 
LT, 40, t%t>^2 9 3-2 7-6, 2 9 3-2 7- 1 7, 293-27- 
1 8 Rtf 2 9 3 - 2 7 - 2 8 1>\ * VXDWftTPV L a c Z £j££^-f 

9 0 %J^±^fffe»^^b/Co 

$mm 3-Ad5^ y/^myft&i&mmmfe 
mmm 2 07 y -b-rfr 6©kh£* n-y^s^x. e 4 x&tt/ v^jit. h 

5 d 1 1 0 0 4T«^ ^ji&fliltcM-r§^^7«ytr^^ffl^T 
E 4TOI4^HLTjiSiJL/co H 5 d 1 1 0 0 4 #-<;l/X£^3 VX*^VX 
^(ODr. Kethner^A¥U * LT cn&#M»©3 Iffl&itKK: "a" 
Sn5 BridgeM'Ketner, T . Virol . , 6 3 2 (2) : 6 3 
1 -6 3 8 (1 9 8 9^2/3) tC|E3fr£nTV£o E 4O0 R F djg 

t\ or f 6^t^§iWiiineo^^^sw§Kft^t5 

»JlO«t%0. 1 OMO I VE 4^^7^;VXH 5 d 1 1 0 0 4 £ 

>Oi/XT?iSfcS-£5o i:tip.©», i : l o«o^yytfcti^y hy 

«cD^-rn*HC^t-rSV^X^-7f : V^^;bXF I TClII^y^n- 
i/v(fc (Chemicon International I n c . , T e m e c 
u 1 a, CA) T:«Lfco lrif*:i:<£>KJSK«fc 0Htt^n-y^|p|^L/c o 
H»J 4 -ffi^^^-^ffM» 

^«S0»J3 tefcV^T&l/vfflffite^fc^LT^S^MIJ 1 <D,fMfc£W 1 6 210 
AS (E 1 fcfgglL&^E 41SV e r olfflK [We i n b e 



r g&£>*K e t n e r , Proc. Natl. Acad. Sci. USA , 8 0 
(17) 15383-5386 (1983)] £Jtl8LfcH 5 d 1 1 0 0 4 



(44) 1 1-5 0 7 2 4 0 

ftttftttftfv-t&fmm*. l«Lf;|»i:1b1j-§H5d 1 1 004© 
fjm/W 1 6 2*fflJIS{c33ttSH 5 d 1 1 0 0 4<DM*&f 0 00*. fc^ 2 9 3M 
MftRP EliOT&So 

% I 

E 1/E 4 -fi*i£*ffl)iSft 
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^X^FpAd. CB LacZ ^ 3m?Z>£ £lc&*)*mWmic%lO&ti 
ft& K. Kozarsky^ So m. Cell M o 1 . Genet . „ _1_9_ 
(5) 1449-458 (1993) imM^imt 

<Ad5@E?"Jm. u. 0- K ^mcM< fi50/^rU 7 /? hi/#- 
^(VrnM-JkUMtZ CMVx>/n>-9— /-7 MI jS -7 ^f-yfWE-^-m 
m [T. A. Kostl, Nu c 1 . Acids Res . , JJ_ (23) : 8 
2 8 7 ( 1 9 8 3)] *^A?nS E 1 fcfc, ZftfcWi< #'J Aia?iJ&D*3 ' 
BMgfSAd m. u. 9-1 6M(/Ct^O©Nhe 



(45) 1 1 - 5 0 7 2 4 0 

= FpAd. C B L a c Z ^Nhe I TESTO: U fLTClali 
{fcL/cH 5 d 1 1 0 0 4 (^S5Wt±E 4Sfc^*@yrf 3*til0m^9 2 . 1 

frt>tm%.tiL9 8 fpmifcAd 5 sh^ij) tmcmmm 1 <D§r*i&^y^- 
m** t'Ad mmmti. 9 - 1 6 obit, *birii§#&* ^tneozoo^ 

^XltlgMTlEC t)x H 5. 0 0 1 C B L a c Z ffi»^3] (02) fcfft 
r A d££Cfco Z-<D r A dii, ( A d 0 - 1 (^b^K 

1 -3 3 0) ; CMViVA^-/-7b'J 0 -T^f-vT'nt-*- (CB 
) F3 7 0-9 2 8) ; *fl|®|3 h (5* * U** 1 

K9 4 5-4 4 2 9) ; #U A (7 * Utf- K 4 4 2 9 - 4 6 2 8) ;MtfKH 
5 d 1 1 0 0 4frE>©A d 5MTO9-9 2. 1&(?9 7. 3ft^L100 ( 
?^U*fF4 6 7 1 - 3 5 4 0 8) ^A,W5) pAd. CB LacZ ^ 
©BH^JfcS-tfo fct, il£D r A d it. Ad E 1 RXJ E 4«fc?« 

*-r/l/X77-*£^flU his?— VTvtJ [±£3lffll>fcW 
i 1 s o n (1 9 8 8)] tcj: DSS'JU. ^LT 3 0Oy5-^IS^»H 5. 
0 0 1 C B_La_c_Z^»tfc 0 lRliS!Lfe'>-r;l/X«:ffifb'fe^ , >AffiSiS^« 

-fen-;l/#10% (v/v) <Dg&»g3;T*j!jn*fco £>Ol/*£$ffl-f S£T*- 
7 0°CT'^#L/co 

^MM6-^v^-i?yyMMmct5l<fZ>H5. 0 0 1 C B L a c Z<DtiSiMfcJ& 
a I lcmfe'£tlfcBM1fc*5<DM0 I TW^I*H5. 0 0 1 C B L a c Z 



(46) ft^P 1 1 -5 0 7 2 4 0 

mto ftfctf-r^XiRMfcOTO^IIfc L F U/m 1 LT$g£-f 3o 

annate ®^:^-r yi/XJtxs 



2 9 3 
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1 0 
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-3 9- 


1 1 
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2 9 3 
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2 9 3 
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3 1 
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5x10 
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2 9 3 
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8x10 


1 0 


2 9 3 
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1 7 
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5x10 
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-2 7- 


1 8 
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9 x ? 1 0 


1 0 


2 9 3 


-27- 


2 8 


1. 


2x10 


1 0 



2 9 3 - 2 7 - 1 8ffi (f*it^^y>l<:«l;*)SS»Tf5MMTVyDt- 

£-£W«E4 0RF6IHK) vmt?&&&s cw^nxvmMm 

10 

&2. 9x10 L FU/m lT?feSo ^<oA^ISllJia«j*5Rtf2 0laI<t)Kig 

, RPE (i«<D^DM^n/cig««^Lrco 

p A d C B L a c Z Rtffftg>^;W^-»^;l/Xiag)ffi|q|ffl»8l^.^«fc 0 H 5 . 
0 0 1 C B L a c Z £|iWcflfa<DjMii-f 5 r A dfctHKLfco 
— OOtfiJ^LT, H5. 000CB LacZ &, H5. QOlCB LacZ ^ 

[pjc^-a^^w &£%e 4m& : ?zGtzmfr&z.E i^Ad5f 

$>§o £<DrAd£, pAdCBJLaj^ZROT^Ad 5ffl<Dmmi&fryi%.fc 

Bomt LT. H 5. 0 1 0 C B LacZ a, E afcte^fc/hSl^^WL 

T (Ad 5 sub 3 6 0^7^t;-» x 7tV ^;l/XMWi 0 - K Z 
ftlcW.< CMV»^7MJ»S|3-7^fyynt-^ *fl§ffi/?- 
#5* tfjlfS^ (1 a c Z) , #D AttiD^^vl/ (p A) &tf7fV 

^^jV7,m5mm^.itL9- 1 0 0£#€f o L©rAd^ pAdCB LacZ ^ 



(47) 



1 1-507240 



##-RTfE31&B3'(D 14.6 k D^y/^Krtfc 1 5 0 b p Ofc&fc'&ty A 
d u b 3 6 OK©ffi|pIffl*g|^»cJ;t)IBIIit- SCfc^T'tSo 

M^fcfc?lffl"r5ilfct«J;0*Wlffl»t®t)ii$n5J. F. Engelh 
ardtl, Proc. Natl. Acad. Sci. USA , 9 1 : 6 1 9 6 
-6200 (1 9 9 4^6^) ;MEnge 1 ha rd 

Hum. G e n e Ther . ,_5_: 1217-1229 (1 9 9 4^10^) 

£ftib(D rAd^h7>X7x^->a [Graham, V i r o 

I. , 12:4 5 6-4 6 7 (1 9 7 4)] , ^ LX Zm^-fy-^mM^L 
tz 0 WSSlciEtfiSttfc [Engelhardti, Proc. Natl. Aca 
d. Sci. USA , 8 8 : 11192-11196 (1991)] <fc 5 Id&it 

B i o R a d DG 1 0#7.Mc:'M;l'X£iI1"C D^t-tr>£A»^ 

/"Co 

Hj6S^J8-^^X^\OL a c Zmfc^WX 




A. ^7.155|£]'\<D2»A 

5*^L6ii^ipO^X<DC 5 7 B/6 V?*£Jft#£jWt/c«, BuJS#£>M 
£MtB£-fc?:, WTOi^tr AdH5. OOOCB LacZ , H5. 0 10CB 
Lac Z gfcttH 5. 0 0 1 C B L a c Z Ot^n^i&iSaAlfeo f"&fc>"% 
, jffi03®I5Jfttt"\ lOOfiL Hami 1 to n&M^(D 3 3 ?— i?ft<D9c%W 
CtlC^<0, 5 x 1 0 U »M Jixm^/m L<DX h y 2 5 /* L <0 

mm l fc ? -y ;i/x«»a a l 

SA^4, 1 4, 2 8&tf6 O0g&ciJ]«$L7Co »S 

, B£ U * LT 0 v * h tffSKft LT 3 7 °CT 6 flflS&fe L7c 0 

4B@&a'l 4Bi (SfcAM) ©!£fe^:^T&^^XMLTW<^fe 
S titer Ad^ienft^ 2 8S@ST1C, H5. 0 0 1C 




(48) 



1 1 -5 0 7 2 4 0 



14tC^fe£ftfcit— O^-Ol/X&H 5. 00 1C BLacZT*$ofc„ 

rAdH5. OOOCBLacZ (3VhD-;V) MH5. 0 0 1 C B L a 



c Z (1x10 ^6M^lnOC 5 7 B / 6 * XK.m<D& 

lMt>lfaAtaOS^Lfto &#&4, 9. 21, 2 8M'3 5B@K 

C 5 7 B L/6 V^XOflTISfltfettS E 4 fcft&Lfc&tf E 4tfSt£& r A d 

11 10 10 

mmmKttt&fciz^ 1 . 5 x 1 o , 5xio , 1. 7 x 1 o , 5. 

6xlo'sD'l. 9 x 1 0 9 ^^;UXfe?^^»cS4U &#&4, 2 1 
, 2 8, 3 5Rtf4 2 0St#Ail^S:tf^-l';I/X^ii^^*itK-rS 

feMM»o^-T;l/XT\ #A»fc?fcJ£«S^T£T0Rfr£?&&M;l/X 

^MM9-m<D}ifc?j»A 
A. H hOTCjtfc^02*A 

k: hOT CjIIe? [A. L. H o r w i c hH, Science , 2 2 4 : 1 
068-174 (198 4)] gtcit \L h C F T RMB? [R i o r d a nH, 
Science , 2 4 5 : 1066-1073 (19 

8 9)] ±.uo^L_a^^^~(ommm\^Ltcm^m^x, ±ibom 

^$*.E 1/E 4 ^7x/^-r ;l/X^O#AilfE?i:LTL^c_Z.^Ht^^ 

It^nfcb hOT C^r A d^H h^ffF»^ 1 0ft^L3 0<DMO IT'g 
#Lfe 0 El/E4^rAdti, ±O^M£IB$L/c£ 5 El/E4^ 



(49) 1 1 -5 0 7 2 4 0 

H«SflJ 1 0 - A d ^ggftT»ig%£ftfc H e L a MtCfettS r A A V La 

cZ (AV. CMVLacZ) 

A. 

(1) 2 9 3lfflWX?ti5@L/*cgF^Ad 5, 

(2) 2 9 3W^Tti5iiLfcA d dlllO (55kb El Bil&Ffcfc 
^LfcA d) [Babisst J . Virol . , 5_2 (2) : 3 8 9-3 9 
5 (1 9 8 4) MD'C B a b i s s RUG insberg, J . Virol . . 
5 0 (1 ) : 2 0 2-2 1 2 (1 9 8 4)] > 

(3) 2 9 3mm^VmmLrzH5. CBALP (±Id£D£9tC N E 1 ARZ$ 
E 1 BiHS^fc^U CMV«A63 p-7^7^-y^ti^:-^—f)^7)liiV 

frxyrz— \**&mt& ^aHS^s/uw* Ad), 

(4) 2 9 3#ffl»TtmSLfcA d tsl25 

- F"f 3 E 2 Aii^it>Ji:iaejS5S14^SS*W-rS A d) [E n s i n g e 
r&tfG i n s b e r g, J . Virol . , J_0 (3) : 3 2 8-3 3 9 (1 
9 7 2)] , 

(5) R i c e&tfK lessig, J . Virol . , 5_6 (3) : 767 
-7 7 8 (1 9 8 5) KIES^ttfcfcdfcE 2 A-H£gmDBP»T« 
L/cAd d I 8 0 2 (E 2 aite^fcfc&LfcA d) , 

(6) E 4-ffi£V e r o W 1 6 2tt [We i n b e r g&tfK e t n e 
r , Proc. Natl. Acad. Sci. USA , 8 0 (1 7) : 5 3 8 3 
-5386 (198 3)] 4>T«iL/cAd d 1 1 0 0 4 (E 4it£?£ft£: 



(50) 1 1 -5 0 7 2 4 0 

L/c Ad) , &t>\ 

(7) E e r o W 1 6 2« [_Bc3lfflbfcWe i nbergft 

D'Ketner] cfT-tiSBLfc A d d 1 1 0 1 0 (E 4 jUg^cDO R F 

^TtD^^^x^zmojiMLrcc s c 1 $(D&MmmMi&'bfc& inmate 

o 

B. 

6')i;l/(D3 6mmWl/-hML/cHe L a» (2x1 0 6 «/ 
^x;U) 1 0 p f u/^xMMO IT^SAd 5 £fcM#A £|5$b 
/c J; ^ ^:7f7 -)^^XMIlE?«^«^-y:/co mkZl. 0ml 
D M E M/ 2 % F B S *T?tf o fc 0 W£$k 6 U * bT 4 x 

1 0 9 ^-f ;l/*fe?/m IT? A V. CMVLicZW^l. 0 m 1 <D#t 
bl^DMEM/2 % F B S 

igS&%to?Lrc 0 CftZ>(D%m^^rckV . CMV L a c Z ^-f/l/XP7 ha, 
WMia»)H5. C B A L p^;W<-M;l/X£^£&^«:£:;&^£n 

(2 0^6 0t) K&bfco Zftmkfcl. OmlO 
DMEM/1 1 5%F B nMCl)Uz.rc 0 
AV. CMV L a c Z £>»]%2 4 ^HTffillfi^fefe, -Ol/XJ&HSSA* 

3iof-^, -r&t)^, js-^f h^^— ifffiitt«:wr5ffl«8ft¥»!fe ax 

<Dft=?BB Mil 2) tcf|gbTM-r§/c46^^M^ff^HMtct7o/co 
H e 1 aSMS^ J . M. W i 1 s o n?, Proc. Natl. Acad. 
S c i . USA , 8 5 : 3014-3018 (198 8) tltc & 5 icjz 

mmp-fivthisr—e dacz ) ftmzMLTMmt^mzm&Lrc, u 

3g£5ffl*^fr-£l±. AAV"** (AV. CMV L a c Z ) , ^ 

A d 5 (+Ad 5) , ^#-RXfd 1 1 1 0 (+ d 1 1 1 0 



(51) t$S¥l 1 - 5 0 7 2 4 0 

) , ^^^-&D"Ad«il*H5. CBALP (+H5. CBALP) , ^ 
^^-Rt>'Ad«lftt s 1 2 5 (+ t s 1 2 5), ^^-RtfAd^ 
^Mftd 1 8 0 2 (+dl 8 0 2), ^*-&tMd&?Mgftd 110 0 4 
(+d 1 1 0 0 4) Mmc^^^-RtfAd«l«id 11010 (+d 1 1 
0 10) th7^7i^hL/'*tA,/co 

ti, S?4SAd 5tmcE 2 a^^Mftt s 1 2 5&tf d 1 8 0 2 t>\ 
WfefflflS©»&tfSfcfe&&0fi^fc«fc 9ilJ££n3«fc5£ L_a_c_Z r A A V 
ff^K^AcO^^M^^I^^Jl-rc t^bfdo dlllO (ElB-55k 
D a) JkZfd 1 1 0 1 0 (0 R F 6) O^tt. KCffeWItiLTA 
d 5, t s 1 2 5Rtfd 1 8 0 2 Ofe ©tcEiCt § A£if 

o 

El^»MftH5. CBALPa, AV. CMV Lac Z TgggAO^ 
fr&£^&^ink#;i&*^fc„ E4X^«fH*d 1 1 0 0 4«^t 
fcH e L a^Tif^n/c^K^A^^^iinO^n^^DB^?)^^^^^, 
E 1 <Dfr<Df%m3: TTV^^Xtf/rfe-f 3 r A A Vff2St#A£>if A^fc'^T 

rV^-T^XOE 4»f.<OOR F 6<D|^SOS@^eC'ofe (0 5 A) „ 

s§ds DNk^?3foWM*r$&mzumt%£t%*tt%z.tbft%o 
mmm i i -^AL^^^^-ff^g^Ao^a 

(A) $mm 1 0 BldBiEbfcH e L a WH©I?:i:(D«ffl^7Co 
A V . CM V L a c Z ffl»%3.tt<Pgsi!jP% 2 4 «T\ fi-fivth i/# 

— 1£7 yH^(DtciblcmM^ b£0. 5 m 1 O P B S infill 
bfc «M£j1^HE (15, OOOXg, 1 0M) IcfcDRNr. 
$l\NtB&1£&yW& [M. Bradford, Anal. Biochem . „ 
72 (1- 2) :248-254 (197 6) RtfM. B r a d f o r d^F, F_ 



(52) 



1 1 -5 0 7 2 4 0 



e d . P r o c . ^ 

3 5 (3) : 2 7 4 (1976)] RZfo hn7i^l/)3 -D-ft?? h t? 
jyi/Y (ONPG) fcSgfcLTffl^fcfl-tf^h^-tfiSft i±tt\m 
LftSambrookH] fcMLTT'ylM' L/c 0 
05 AfcJu ^L/cH e L aMfr^O^^- b^/S-tf^ h^>^— if 

UONPG £SM£: LTfflV>/c«rt |8 * h v'?" tfJ±?£14 U'Ja- 
7f/mg^^^l) *M*iPft±k:^Lfco ^©Tt. AV. CMV L a c 

$gg{*t si25Mdi 8 0 2tf, ^en^n. p-u?? h~>^— tfrStto 

1 3 4teRtf 2 2 5te©i£jbnfc£i;fc£ fcfc^-fo ^n^ttfSLT, w t A d 5 
(B) ffiO^&lCfc^T, HeLaW(2xl0 6 ) *^SAd 5£fc& 

e 2^8&ggf*d 1 8 0 2(Dmtnt^mmTmm^rc o my&eftfflv&m 

ZffiftU ZLT 1 0 0 0^;1/Xfi?/»CAV. CMV Lac Z «g 
■drfco AV. CMV LacZ<DlPl|2 4 B^TM^Atf), 
p-il^t hi/?— Gfe&lcMLTTym Ltc 0 

A A VffM>§A£>m*&. MAd5M"d 1 8 0 

2<E>M#£fcfLT 1 fr£ 5 0tl?MO I T&ALfCVl//-S-7fV «M;l/XKJt 

Mb/to ^^^xoi d ^t^AiaiMfttfe d , p-ti^thi/p—eft 

m<DWi'P*t>rct>Lrco r A A V^Otutfc:^^»^W^^^-<i:/c^ 
ICtiAL/i^KaSA^tiP.n/Co E 1 M»H5. CBALP&tfE4X 
9&£t&&m&d 1 1 0 0 4fcfc, AVCMV Lac z mnmA(D^fr%z>mm&m 



(53) 1 1 -5 0 7 2 4 0 

|gfc4*&*^fco d 1 1 10 (E1B— 55kDa) M'd 1 1 0 1 0 (OR 
F 6) T^kttltzn^(OmMi)\ A d 5, tsl25ff;ttdl8 0 2 7lSft 

$ nfc t> © «fc o o fgt/ ^ 0 - # ^ * h -> ^-"tfiStefcT* t fc 0 

HfififfUl 2-AV. CMV L a c Zff^gaiAM^fett^fg^gDNAO^ 

£ 0 if L37fV r A kvmnmx<om^m < 

r A A VO^S»A^«:S«JIE-r5*^a *^^-r5/-c«)tc % r A A M V J 

L,(D^vm^m^LrcmM^h^m^rco r f mffMRtf ucz rA 

A VfF^K^AO^^Mf^lRlBt^-r^^-r^X^Am^^^^ (MO I = K 
5£fcfil 0) lOfttefc^TW^fco 

(A) Mffiffll 0&CfS$Lfc£?&He L a#«OHMOifi*, ffl#$;ittA 
V. CMV L a c Z T^fgajjAU ^ lT^;l//^-7f / ^^/^^^t^/c 

B . Hi rt, I . Mo 1, Biol . , 2_6 : 365-369 (1967) 

A£,«^l-y hfrMtbLfco fgggKW*.^ M£3 2 0ml Tris- 
Cl (pH8. 0)/10mM EDTAtClIU flTSDS^l%©II? 

HRXFfWr'Ci-— VKftZft^tld 0 0 \i g/m 1 RXS2 0 ft g/m 1 <DS*S 

-S/3y$K&CrclHSWl*3 0ftffi2 0, OOOxg^l/^bfeU ^1>T 
MA,fc±jff^?4E^<®D[^v^Co £<D±iif£7x/-;I/ : ^nn*M : -TV 
7^;I/7;l/3-;I/ (2 5:2 4: 1 ) Is], Mv^T^nnjJvV-k :^V75;1/ 
7;l/n-;b (2 4 : 1) TttmLfc. &&fcx*y-;l/T'i±J8S#fco g*S^U 
7b^5 0/i 1 Tris-Cl (pH 8. 0) / 1 . OmM E DT AtC,« 



(54) 1 1-5 0 7 2 4 0 

LfCo 

Lfco ^Hirt MMWyffr (5 /i 1 ) £ 1 . 2 %7fn-X^;l/« 
U t^O>I±ti^n-yhU f UAV. CMV Lac Z tCffl^/cSV 
4 P7>^77^7-||Uc c D NAT-MX'J *V 

HMU 2£D^£D^--h5v ? ^^5A (t*£&^) s s AV. CMV 
Lac Z ^VA (SS) , V-ff§^?§!J (RFm) Rtfn y^fr-ft^ 

(RFd) ^jst-^y k^iwi^u mm-?%o ss av. cmvl. 
a c z (s s) , ty-?-!^^ (Rfm) ms^ytiT^-mm^m ( 

RFd) ^^/S-r^/^K^|B]SL, lILfco R Fm^> F©S*P£-f Sfci6 
AV. CMV LacZ ^fl 

L a c Z r A A VSO"KS7f / ^^^X^Ti^n/cilK 
^Xfr^ntco nXLfcs s?/h (S S) MtfKd sHH^ISftOt/ 

(RFmM'RFd) ©M#tf#ftf3o CtlfcJ\ s s 
A^tB^n^ff-W^Tfe^, fi^Lfc r A AVO*T«tft«i: 
»T-*5. 7-rV ^^;bXMitf5^M^M^T[wlB#^$-a:fc«(?)^ 
J/rfcL r A A W^fy L,(D d s L_ac_Z ^S»AO*i^OiaiOES«) 

*il»IM£^L/co r A AvmH#A^ti^-T§C^«^(D^i/^M^^7 
fVtf-Ol/X Or&fc^ El^«IftH5. CBALPME4^ 
^Sftd 1 1 0 0 4) AAVOd s^ffM£M«£^-£t&fro 

/Co 

E 2 a (d 1 8 0 2) mLfc$/c(iE 1 (d 1 1 1 0) & L< &E 4 (d 
110 10) ^^>W^^Lfc7-rV^-r;l/XT^^nfcW^ 
1 a c Z rAAV^VAiDdsmW?- (RFm) £|S|— T'&D, * 



(55) 1 1 -507 2 4 0 

E1ME4 fg31cD#&TT\ r A d J&K£A« ds R F 

^>^;l/U-y+H5. C B A L POift^MO^V Ktix 'vW*-£i';l/X 
DNAm CBALP ^itfc? S V 4 0 #U A J'^Mffl^SOt, 

(B) MH^C&^T, ^SS0J 1 0 B£IBidELfc«fcdtcH e L affllflSfcw t 
A d 5 SfcW: E 2 ft£«^flftd 1 8 0 2 /c Q ¥H£ 2 4 B$|ffl& 

tc*46, 0 -?57 * b tfJSffigLtf R F m^tffiLTM Lfc„ ±fB©^ 
-h^^y^Atc^^n/ttO^IWIIiO^y^-^y F^rP h o s p h o r I 
mager 445 SI fit (CPM) ^^Lfc 0 

1£RtfC PM%#iaoMitWtcmoTai"o 7f7^ybXM0 l ££I8©7.K¥ 
ttfc^or^-To MO (K 5&tfl 0) fr&tffcnfcr-^fc^-f 

o Mg&Cfcfcti. E 1/E 4%I7fy r>^;l/XT«^Hi:/cW^fe^T, 

MS Ad (@6A) Md 18 0 2 (0 6 B) O&CjttRlLTigflnbfco Ctl 

R e p©#ft"F (+R e p) £fc«R e pO^#ST (-Rep) V 
OfflffijW A A V8I© U -fV y^ii^cO^-rVl/OMT'fe^o 0 7 A - 7 F * 



(56) 1 1 -5 0 7 2 4 0 

x^a-^n/cd s a a v 

nSo 07 B-7 ZxV^^^XjlfE^^CSJSLTs s AV. CM 

07C«U rAV. CMV L a c Z O[lCfc^RM^fc^(07^y^ > 
hfcjjVfo 07 D, 7EM7Fli, *iffi#A¥& Lfctfett 4 5 0 9 T<DN o t I 

MGVB*jji?o N o t I 4 5 0 9ffl<m. P^-V-is a yO)WM Of & 

t>*>. SV4 0 pA) teMjgLTfc© I TR^tf 3 6 1 b p77^^b* 
jSMI-rSfSM^^ii^ffi^-rSo HS^ft*«ii0 3 61bp7 

zr?*y v<D&i$%<o&oiSLm\k\z&K)%.v% (07 d) fcwns. 

t#£ftfc*M?*f]W (1) ICs AV. CMV L a c 

Z. cDNA^MLTt^^X? KO r A A V^ ^PHIlRtf 
^tltcM < 36 1bp77^^h £»f 3 N o t I TMftO^IH 

fc^Lfco b-> (2) tfc^T, K£^Ad 5T*&Jfc£-ti\ fLTAV. CM 
V L a c Z TftmmXLtcH e L a $B»e>ttfcU LfcN o t I M:LfcH i r t 

4 life (08 ARtfS B fe#J8) o ss AV. CMV L a c Z (S S) R#R 
F m<D& 

TrV^-T^XT^^-tifcm^^^L/cd s AV. CMV L a c Z 4» 

BBS?, ^LTfc-S-^^IS^WJCEflUfc^^USfc^^nS (07 A 
) „ COd sffK»OlSii*^5»fc:1#®[^t5/'c4&K:, rAV. CMV L a c Z 



(57) 1 1 -5 0 7 2 4 0 

RtfAd 5Vm#£8k'£'&rcmf&frt><D}i i r tffitfi»No t ivmitu m 
t^;^©M3 6 1 b pO^TffeSd s ™ffc<D*^£M£#/c 0 t#£ 
tlfc74J\'#-tt9&<D I T RO"T <'±MH:(ftS|-rS S V 4 0 s^U AttJjq^^V- 

otfemtzm mi) aijgfyA©^fre»ii$n/c 0 c enema 

^IWl4-jgtt<DE4 0RF6 c DN AT'^C h7>X7x^ Hf:2 
9 3fffl)iBfc:fet*5A V. CMVLac Z JEMS A^OfrflT 

3 5mmig«^b-hti:2 9 3 (MT-0RF6) WStfHeLa (MT-0 
RF6) mm*WffiL (2x 1 0 6 W/^x;l/) , fLTl 0 0 0«M 
^/W^MO I TlS^LMaL/cA V. CMV L a c Z «j?tfeo Ofr 

Mfr5><Di£#?»DNAfr£H i r tfflm«»bfc 0 H i r t ttfcHf&lOffl 

(1) Jtfg'ft 



(58) ®m 1 1 -5 0 7 2 4 0 

(orf6) mmic-^t 2>mmi%^**t 0 isA^tiM;:. zn' vim 

&TT\ 2 9 3 (MT-ORF6)i« r A A V«Uc2 9 3 »: 
&<^T3 9{gj^b^;b£>/3-#^ HS^—tf^lifCo m*p-r?)SOZ rl 
T©0 R F 6fggt<D!3S|&, Hi<D2 9 3&&<9 4 4 5§i|l/^^V$T l ©A V. 
CMV Lac Z MMBMmA(D{mT%mi)U*&rct>Lrco E 1 <D#<9fg5^ 

p-fivtb is?—e<Dtmmt. e i ae? o»*^Lfc 293 

#3 1. OmUn i t s/mg&CJ±$$LT, E 1 /E 4 *$mtZ 2 9 3«&C 
:fc^T19 6. 2mU n i t s/mgffeofe, cn£<0HgfcW\ E1WE4 

(2) AV. CMVLacZy/AtDWM 
HIUfliSt/v-jtiStfH^ (R F m) ?:£1L, ^<Dftf (CPM) £H8B 

T?H#Lfc 2 9 3 (0 R F 6) Wc^fT?.I^^^^TlC^-ro 
^-h^v^^A (^£&t/\) ±HBOAV. CMV L_a_clMiAl 

4&£AV. CMV L a c Z c DN Afc&WLTVST^XS KfcfHfbU L 

fct ^yv-ZlS^S^^ (RFm) <n®m*7fiLrzo s sAV. CMV 
L a c z y/A (SS), R F mRO-IiS?m?i©^V- (RFd) 
Willt^Lfco (0), (5 0), (1 0 0), (1 5 0), (2 0 0) M 

(250) tiiL/-^-h7^^7Atf)u-yn ^Lrcmmommvmm 

Lfc2 9 3 (MT-ORF6) fflli^W^mUc, AV. CMVL a 

c zTnmmxLtc2 9 3»g>tDH i r tarn (2 9 3 tmmbtcu-y 

) t^L/c 0 



(59) ®m 1 1-5 0 7 2 4 0 

Hi rtiW», r A A VT'|^2tft 2 9 3 (MT-ORF6) ffl 

av. cMVLa_czmnmxmm^mmtmm^n. (0 8 arc? 8 b) *jt 

p-JS^lr, h'>M/mg^y/^S) "r-^Rtf08 BA^OA V. CM 

tfVh (CPM) ©T-^fcMffltef&oT^U ^LT^tWcffl^fcM 

2O0#te&, 15 i: A, So W&ZZ.tm*. 0RF-6fgSl£Zn 

* LfcBt^LS Lac ZJBS$Affitt©iiftn£j£0lJl/T, R F m^iijta 
L/c (08 C) o IWJTOIS^ FSJSttMMTV^n^e-^ 
-frSOR F 6£3SSi"rS 2 9 3S*M«Tl#P>n/c 0 

1 5 -f&g'l$0 R F 6 S-iHs?£ffjtf 5H e L ai^Cfelt^lfe^ 
nfcAV. CMV L a c ZftmWA 

0, 200&L<«250/z MMDI#i?0#fiTt% He La (M T - 
ORF6) W (2xlO S ) ^ 1, 0 0 0AV. CMV L a c Z fflfr&ftflff 
/«DMO I T^S#Ab/c 0 2 4 PSIH&KffllflSfcJi^ Si»a<3l 

0fr5> 2 0 0mM^^±tf§^onTi_a^l^'|4^HB^^n^»©WiiZ)D 
-f 3C££«-f £££^Lfc 0 2 5 OmMOMcDMte, 3«C*tLTWST 

Jtf£14 UUi-y h h^#"— tf/mg^y^K) #0 9 tegs: 

^•r§^aS^RyWp v ^#ffiTT^L/cH eLa (MT-ORF6)« 



(60) 



®Wf 1 1 -5 0 7 2 4 0 



1111 6-E40RF 6<Pg§g%<PAV. CMVL a c Z T'ff^W^A LfcH e 
La (MT-QRF6) «fr ^f&fr^gD N AWV^P v h##f 
=Lnffim*mfc<D&J$.tf A V. CMV L a c Z Jfcft^AOtgAfc^Tf 

ct^tAV. CMV Lac Z T'^ALfcH e L a (MT-0RF6) ffl» 

6H i r tttlffi^HISabfco 

MffiMtJt (0, 5 0, 1 0 0, 1 5 0, 2 OO&tf 2 5 0) T'^gbfc 
HeLa (MT-OR F 6) 2 %7#n-X W ( 

^SfclO ?#HiU ^n^Jl^U ^LTL_axZ.#SW7n-7TvW 
-ocDU-ytf, ^yVA^M-r^cfc^^^ibL/cA V. C 
MV L a c Z £3--KLTV377XS Y^Lfio ss AV. CMV L a c 

z. cs sk -mmm^y?- (r Fm) wzifi^jg^w- (r f d) t*r 

Wyfttixte, HeLa H eLa (MT-0RF6) IfflW s s ^ 

iU^Moz n t2 vrafv&irco r f d t-^tc^ii-ra^y KA^roiaiJia 

III 1 7 X ^ IffllfrvgK > e # A V . CMVLacZ mWtifo&fo 

*X5JffKfc:*5tt5 r A A V^ft^A^ft^3 7fV^;l/XMfc^fg^C>f£ 
m^M^^TxV^-r^XcDl^^jlfe^^S^M^T r A A V*J1 
U L T& A"T S £ i: £ «fc D m^rco 



(61) 1 1 -5 0 7 2 4 0 

>T2^y (7 Omg/kg) Rttis^Vy (1 Omg/kg) cDJIJgfiffift 
J: D 4&^b6jl^§P<DB a 1 b/c^T, [Jackson Labora 
tories, Bar Harbor, Maine] i£fiffl%frtfrco JffUM 

50/1 1 hb s*©imku MSbfcAv. cmv l a c z wy/ji ( 

II 10 

lxio ^-oi/xsfero £¥$re£fc« 5 o n i 2 x 1 0 a* 

ofi^©fltS!ib;ted 1 100 4, H5. CBAL P Zfclt t s 1 2 5£^A,W 

tcftAU fLT3-0vi cryl «rii:/:o 

Mm3Bg^giJ^t7</\ ffl«|*0. C. T. &Mit&totpVM%Lrco M 
CTJn (6jim) (LacZ + ALP) fclHSIU ZLT 0 -#7 Z h^—tf 

fg$2 0xTAV, CM VLa_cZt« £ $ tlfc IS - ft 7 Z h i/ ^— HfUtt 
&?OiSL/crAV. CMV Lac Z tPfrOmffr 

s^n-et^ji^^A^-Wo^^^ (»d<o. 0 1%) z. 

E AtK^^^^m^-ofc'&X^ WTMfflZtStt* r A A VEft3£A£ 
#bTM<Dl£iP£>W£-f\ -7a, El^^;bX(i, 1 a c Z^tdf«©^ 
0. 1 %f:Wfc>1>&t^P£7fNb/co r A AVSM«A£>iitJI#&if«, 
10-25 "/oCDffFM^fel/^T^m^n^ 1 a c Zf SffigrWTS E2a7f/f 
-ObX^«Hft t s 1 2 5^?±A<af3ll£bfco 7TV^-r;l/Xa{E?^R 

r A A V?g«#A0ra©itS50K^ii^ 1 a c Z rAAVMALP £&Si 

-tse i^^^;i/xoM73^aAbfci!jti^fev^T^$n/co m^WMk^m 



(62) 1 1 -5 0 7 2 4 0 

LXMti&ffl 1 7 tiE^LfcJIg&fcjiJSLfco Bg&Otclblc. D e M a t t e o 
Transplantation (Baltimore ) . 5 9 (5) : 7 
87-789 (1995) KSBSEStlfc £ 5 «g$£frtffc B a 1 b/cifr&fc: 

#KHftH2-g\ * LTg«<DAP«SH (#55-3438Harvard 

) icm& 

Ltco # U xfl/> (PE#10, Intramedic) ^W»lPgP ( s i d 
e port) *^Af-f/^ILt^^, MW^5)«£M*Tjt&fco H 
ami 1 tonMM^T, (3 0^L) %#iJxfUV 

L Tiffin o< D£&ALfc 0 -9->7;Wi, ffFfliS A £ ^ L TsBj£ L fc £ 

feAV. CMV L a c Z (On^MWM^htc 0 

BfrbOtiftfeWK (AV. CMV L a c Z ) ti\ AV. CMV L a c Z t« 
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CTGCATGTGT 


CAGAGGTTTT 


CACCGTCATC 


ACCGAAACGC 


GCGAGGCAGC 


50 


AAGCTTGGCA 


GAAATGGTTG 


AACTCCCGAG 


AGTGTCCTAC 


ACCTAGGGGA 


100 


GAAGCAGCCA 


AGGGGTTGTT 


TCCCACCAAG 


GACGACCCGT 


CTGCGCACAA 


150 


ACGGATGAGC 


CCATCAGACA 


AAGACATATT 


CATTCTCTGC 


TGCAAACTTG 


200 


GCATAGCTCT 


GCTTTGCCTG 


GGG CTATTGG 


GGGAAGTTGC 


GGTTCGTGCT 


250 


CGCAGGGCTC 


TCACCCTTGA 


CTCTTTCAAT 


AATAACTCTT 


CTGTGCAAGA 


300 


TTACAATCTA 


AA CAATT CG G 


AGAACTCGAC 


CTTCCTCCTG 


AGGCAAGGAC 


350 


CACAGCCAAC 


TTCCTCTTAC 


AAGCCGCATC 


GATTTTGTCC 


TTCAGAAATA 


400 


GAAATAAGAA 


TGCTTGCTAA 


AAATTATATT 


TTTACCAATA 


AGACCAATCC 


450 


AATAGGTAGA 


TTATTAGTTA 


CT AT GTTAAG 


AAATGAATCA 


TTATCTTTTA 


500 


GTACTATTTT 


TACTCAAATT 


CAGAAGTTAG 


AAATGGGAAT 


AGAAAATAGA 


550 


AAGAGACGCT 


CAACCTCAAT 


TGAAGAACAG 


GTGCAAGGAC 


TATTGACCAC 


600 


AGGCCTAGAA 


GTAAAAAAGG 


GAAAAAAGAG 


TGTTTTTGTC 


AAAATAGGAG 


650 


ACAGGTGGTG 


GCAACCAGGG 


ACTTATAGGG 


GACCTTACAT 


CTACAGACCA 


700 


ACAGATGCCC 


CCTTACCATA 


TACAGGAAGA 


TATGACTTAA 


ATTGGGATAG 


750 


GTGGGTTACA 


GTCAATGGCT 


ATAAAGTGTT 


ATATAGATCC 


CTCCCCTTTC 


800 


GTGAAAGACT 


CGCCAGAGCT 


AGACCTCCTT 


GGTGTATGTT 


GTCTCAAGAA 


850 


AAGAAAGACG 


ACATGAAACA 


ACAGGTACAT 


GATTATATTT 


ATCTAGGAAC 


900 



(70) 

AGGAATGCAC TTTTGGGGAA AGATTTTCCA 
CTGGACTAAT AGAACATTAT TCTGCAAAAA 
GATTAGCCTT GATTTGCCCA ACCTTGCGGT 
TTTGGTTACA AACTGTTCTT AAAACAAGGA 
GACTTGGTTT GGTATCAAAG GTTCTGATCT 
TCCTATGTTC TTTTGGAATT TATCCAAATC 
ACCAAGATAT AAAAGAGTGC TGATTTTTTG 
AACATTCACC TCTTGTGTGT TTGTGTCTGT 
GTCACTTATC CTTCACTTTC CAGAGGGTCC 
CTCAGGTCGG CCGACTGCGG CAGCTGGCGC 
AAGTGACCCT TGTCTTTATT TCTACTATTT 
TCTATCTTGT CTGGCTATCA TCACAAGAGC 
AACCAAGCTA GCCCAATTCG ATGACTACGT 
ACACTACGAC CAACACGATC TCGGTTGTCT 
GGATCGTCTA CCTCCTTTTG AGACAGAAAC 
ATCATCCGCT GCTGCCCGAA TGTAACACTT 
TACGTGCGAG GTCTTCCCTG CAGTGTGGGA 
GGTTGTTCCC TGGGATATGG TTCTAACGCG 
GGAAGTGTAT GCACGTGTGC CTGTGTTGTG 
AGCATGATGA TCCATGGTTA CGAGTCCTGG 
CAGTCCCGGT TCCCTGCAGT GTATAGCCGG 
GGTTTAGGAT GGTGGTGGAT GGCGCCATGT 
TACCGGGAGG TGGTGAATTA CAACATGCCA 
CAGCGTGTTT ATGAGGGGTC GCCACTTAAT 
ATGGCCACGT GGGTTCTGTG GTCCCCGCCA 
TTGCACTGTG GGATTTTGAA CAATATTGTG 
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TACCAAGGAG GGGACAGTGG 950 

CTT ATG G CAT GAG TT ATT AT 1000 

TCCCAAGGCT TAAGTAAGTT 1050 

TGTGAGACAA GTGGTTTCCT 1100 

GAGCTCTGAG TGTTCTATTT 1150 

TTATGTAAAT GCTTATGTAA 1200 

AGTAAACTTG CAACAGTCCT 125 0 

TCGCCATCCC GTCTCCGCTC 1300 

CCCCGCAGAC CCCGGCGACC 1350 

CCGAACAGGG ACCCTCGGAT 14 00 

TGTGTTCGTC TTGTTTTGTC 1450 

GGAACGGACT CACCTCAGGG 1500 

CCGGCGTTCC ATTTGGCATG 1550 

CGGCGCACTC CGTACAGTAG 1600 

CCGCGCTACC ATACTGGAGG 1650 

TGACAATGCA CAACGTGAGT 1700 

TTTACGCTGA TTCAGGAATG 1750 

G GAG GAG CTT GTAATCCTGA 1800 

CCAACATTGA TATCATGACG 1850 

GCTCTCCACT GTCATTGTTC 1900 

CGGGCAGGTT TTGGCCAGCT 19 50 

TTAATCAGAG GTTTATATGG 2 000 

AAAGAGGTAA TGTTTATGTC 2 050 

CTACCTGCGC TTGTGGTATG 2100 

TGAGCTTTGG ATACAGCGCC 2150 

GTGCTGTGCT GCAGTTACTG 22 00 
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TGCTGATTTA AGTGAGATCA GGGTGCGCTG CTGTGCCCGG AGGACAAGGC 2 25 0 

GCCTTATGCT GCGGGCGGTG CGAATCATCG CTGAGGAGAC CACTGCCATG 2 3 00 

TTGTATTCCT GCAGGACGGA GCGGCGGCGG CAGCAGTTTA TTCGCGCGCT 2350 

GCTGCAGCAC CACCGCCCTA TCCTGATGCA CGATTATGAC TCTACCCCCA 2400 

TGTAGGGATC CAAGCTTGCG GGCGCATCGA TGATATCAAG CTTGCATGCC 2 45 0 

TGCAGGTCGA CTCTAGAGGA TCCCGGGTGG NATCCCTGTG ACCCCTCCCC 2500 

AGTGCCTCTC CTGGCCCTGG AAGTTGGCAC TCCAGTGCCC ACCAGCCTTG 2550 

TCCTAATAAA ATTAAGTTGN ATCATTTTGT CTGACTAGGT GTCCTTCTAT 2 600 

AATATTATGG GGTGGAGGGG GGTGGTATGG AGCAANGGGN AANTTGGNAA 2 650 

GACAANCTGT AGGGCCTGCG GGGTCTATTG GGAACAAGCT GGAGTGCAGT 2700 

GGCACAATCT TGGCTCACTG CAATCTCCGC CTCCTGGGTT CAAGCGATTC 2750 

TCCTGCCTCA GACTCCCGAG TTGTTGGGAT TCCAGG CATG CATGACCAGG 2800 

CTCAGATAAT TTTTGTTTTT TTGGTAGAGA CGGGGTTTCA CCATATTGGN 2850 

CAGGCTGGTC TCCAACTCCT AATCTCAGGT GATCTNCCCA CCTTGGCCTC 2900 

CCAAATTGCT GGGATTACAG GNGTGAACCA CTGNTCCCTT CCCTGTCCTT 2 95 0 

CTGATTTTAA AATAACTATA CCAGCAGGAG GACGTCCAGA CACAGCATAG 3 00 0 

GCTACCTGGC CATGCCCAAC CGGTGGGACA TTTGAGTTGC TTGCTTGGCA 3 05 0 

CTGTCCTCTC ATGCGTTGGG TCCACTCAGT AGATGCCTGT TGAATTGGGT 310 0 

ACGCGGCCAG CTTGGCTGTG GAATGTGTGT CAGTTAGGGT GTGGAAAGTC 315 0 

CCCAGGCTCC CCAGCAGGCA GAAGTATGCA AAG CATG CAT CTCAATTAGT 3 200 

CAGCAACCAG GTGTGGAAAG TCCCCAGGCT CCCCAGCAGG CAGAAGTATG 3 250 

CAAAGCATGC ATCTCAATTA GTCAGNAACC ATAGNCCCGC CCCTAACTCC 3 300 

GTCCATCCCG GCCCTAACTC NGGCCAGTTC CGACCNTNCT CCGGCNNATG 3 350 

GNTGAGTAAT TTGCNNGATT TATGCAGNGG GCGAGGNCGC CTCGGGCTCT 3 4 00 

GAGNTNTTCC AGAAGTAGTG AGGAGGCTTT NNTGGTGGAA TTGATCAGCT 3 4 50 

TGGGATCTGA TCAAGAGACA GGATGAGGAT CGKNNCGNAT 'GATTGAACAA 3 500 
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GATGGGTTGC ACGGAGGTTC TCCGGNCGCT TGGGTGGGGA GGNTATTCGG 3550 

NTATTNTTGG TGNACAACAG NNAAACGGNT GTTCTGATGC CGCCGCGTTC - 3600 

NCGCTTTCAG NGCAGGGGGG CCCCCCTTCT NTTGAGANNA GCNCCCCTTN 3650 
«PTG 3 653 

(2) mnm^2(D'$m ■ 

( i ) IE7>)0#« : 

(A) : 2 9 47 ; 7^ 

(D) Y *v V- = ^ 
(i i) BB91|©«« : * 

fx i ) : Eyj«^2 



Met Thr Thr Ser 
1 

Ser Arg Leu Ser 
20 

Phe Glu Thr Glu 
35 

Pro Glu Cys Asn 
50 

Leu Pro Cys Ser 
65 

Trp Asp Met Val 



Met His Val Cys 
100 

Met lie Tyr Gly 
115 

Pro Gly Ser Leu 
130 

Phe Arg Met Val 
145 



Gly Val Pro Phe 
5 

Arg Arg Thr Pro 



Thr Arg Ala Thr 
40 

Thr Leu Thr Met 
55 

Val Gly Phe Thr 
70 

Leu Thr Arg Glu 
85 

Leu Cys Cys Ala 



Tyr Glu Ser Trp 
120 

Gin Cys lie Ala 
135 

Val Asp Gly Ala 
150 



Gly Met Thr Leu 
10 

Tyr Ser Arg Asp 
25 

He Leu Glu Asp 



His Asn Val Ser 
60 



Leu He Gin Glu 
75 

Glu Leu Val He 
90 

Asn He Asp He 
105 

Ala Leu His Cys 



Gly Glv Gin Val 
140 

Met Phe Asn Gin 
155 



Arg Pro Thr Arg 
15 

Arg Leu Pro Pro 
30 

His Pro Leu Leu 
45 

Tyr Val Arg Gly 



Trp Val Val Pro 
80 

Leu Arg Lys Cys 
95 

Met Thr Ser Met 
110 

His cys Ser Ser 
125 

Leu Ala Ser Trp 



Arg Phe lie Trp 
150 
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rrvj- jvra clu Val Val Asn Tyr Asn Met Pro Lys Glu Val Met Phe Met 
~* ' 155 170 175 

Ser Ser Val Phe Met Arg Gly Arg His Leu lie Tyr Leu Arg Tyr Trp 
180 185 190 

Tvr asd Glv His Val Gly Ser Val Val Pro Ala Met Ser Phe Gly Tyr 
y y 195 200 205 

Ser Ala Leu His Cys Gly lie Leu Asn Asn He Val Val Leu Cys Cys 
210 215 220 

Ser Tvr Cvs Ala Asp Leu Ser Glu He Arg Val Arg Cys Cys Ala Arg 
225 230 235 240 

Arg Thr Arg Arg Leu Met Leu Arg Ala Val Arg He He Ala Glu Glu 
245 250 255 

Thr Thx Ala Met Leu Tyr Ser Cys Axg Thr Glu Arg Arg Arg Gin Gin 
260 265 270 

Phe He Arg Ala Leu Leu Gin His His Arg Pro He Leu Met His Asp 
275 280 285 

Tyr Asp Ser Thr Pro Met 
290 

( 2 ) S27'J#-^ 3 ©13$tt : 
( i ) ffiyiroftfS : 

(a) mm<D-&z : 3 5 4 0 8^®*t 

(b) mnom ■ *£s& 

(C) ffiO$l : Mifcfc L, 

(D) h *o V- ■■ Mtfjfc l> 

(xi) ffifl : SSflJffi-t 3 



CATC AT CAAT 


AATATACCTT 


ATTTTGGATT 


GAAGCCAATA 


TGATAATGAG 


50 


GGGGTGGAGT 


TTGTGACGTG 


GCGCGGGGCG 


TGGGAACGGG 


GCGGGTGACG 


100 


TAGTAGTGTG 


GCGGAAGTGT 


GATGTTGCAA 


GTGTGGCGGA 


ACACATGTAA 


150 


GCGACGGATG 


TGGCAAAAGT 


GACGTTTTTG 


GTGTGCGCCG 


GTGTACACAG 


200 


GAAGTGACAA 


TTTTCGCGCG 


GTTTTAGGCG 


GATGTTGTAG 


TAAATTTGGG 


250 


CGTAACCGAG 


TAAGATTTGG 


CCATTTTCGC 


GGGAAAACTG 


AATAAGAGGA 


300 



AGTG AAAT CT GAATAATTTT 
GGGAGATCAG CCTGCAGGTC 
GGCTGACCGC CCAACGACCC 
TCCCATAGTA ACGCCAATAG 
ATTTACGGTA AACTGCCCAC 
AGTACGCCCC CTATTGACGT 
TGCCCAGTAC ATGACCTTAT 
CGAGGCCACG TTCTGCTTCA 
CAATTTTGTA TTTATTTATT 
GGGGGGGGGG GGGGGCGCGC 
GGGCGGGGCG AGGCGGAGAG 
TCCGAAAGTT TCCTTTTATG 
AAGCGAAGCG CGCGGCGGGC 
CGCAATTCCC GGGGATCGAA 
ATGTCGTTTA CTTTGACCAA 
AGGCATTGGT CTGGACACCA 
TTTTACAACG TCGTGACXGG 
CTTGCAGCAC ATCCCCCTTT 
CACCGATCGC CCTTCCCAAC 
TTGCCTGGTT TCCGGCACCA 
GATCTTCCTG AGGCCGATAC 
CGGTTACGAT GCGCCCATCT 
ATCCGCCGTT TGTTCCCACG 
TTTAATGTTG ATGAAAGCTG 
TGATGGCGTT AACTCGGCGT 
GTTACGGCCA GGACAGTCGT 



(74) 

GTGTTACTCA TAGCGCGTAA 
GTTACATAAC TTACGGTAAA 
CCGCCCATTG ACGTCAATAA 
GGACTTTCCA TTGACGTCAA 
TTGGCAGTAC ATCAAGTGTA 
CAATGACGGT AAATGGCCCG 
GGGACTTTCC TACTTGGCAG 
CTCTCCCCAT CTCCCCCCCC 
TTTTAATTAT TTTGTGCAGC 
GCCAGGCGGG GCGGGGCGGG 
GTGCGGCGGC AGCCAATCAG 
GCGAGGCGGC GGCGGCGGCG 
GGGAGCGGGA TCAGCCACCG 
AGAGCCTGCT AAAGCAAAAA 
CAAGAACGTG ATTTTCGTTG 
GCAAGGAGCT GCTCAAGCGC 
GAAAACCCTG GCGTTACCCA 
CGCCAGCTGG CGTAATAGCG 
AGTTGCGCAG CCTGAATGGC 
GAAGCGGTGC CGGAAAGCTG 
TGTCGTCGTC CCCTCAAACX 
ACACCAACGT AACCTATCCC 
GAGAATCCGA CGGGTTGTTA 
GCTACAGGAA GGCCAGACGC 
TTCATCTGTG GTGCAACGGG 
TTGCCGTCTG AATTTGACCT 
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T A TTT GT CTA 


350 


J. b«jLL V^Lr V- w J. 


400 


TGAC-G JL 1\ 1 u 1 


450 


TGGGTGGAb 1 


cnn 


T C AT A \L G C, L. A 


^ n 


CCTGGCA1 1 A 


OUU 








700 




750 




O U \J 


AGCGGCGCGC 


djU 


GCCCTATAAA 


900 


CGGTGGCGGC 


□ c r\ 


AGAAGTCACC 


i rv a n 
1UUU 


CCGGTCTGGjCj 




GAJ.t-Ci-GJLt-ijr 




AC-1 JL A/il LAaL. 


1150 


J\f\\jr\ *— v» 


1200 


(jAiVJ. LsLaC^al— A. 


X ^ -J Vj* 


bblbbnolbL. 


1300 


GGCAGAIbLA 


U JU 


ATTACGGTCA 


1400 


CTCGCTCACA 


1450 


GAATTATTTT 


1500 


CGCTGGGTGG 


1550 


GAGCGCATTT 


1600 



TTACGCGCCG GAGAAAACCG 
CGGCAGTTAT CTGGAAGATC 
GTGACGTCTC GTTGCTGCAT 
GTTGCCACTC GCTTTAATGA 
AGTTCAGATG TGCGGCGAGT 
TATGGCAGGG TGAAACGCAG 
GAAATTATCG ATGAGCGTGG 
GAACGTCGAA AACCCGAAAC 
GTGCGGTGGT TGAACTGCAC 
GCCTGCGATG TCGGTTTCCG 
GCTGAACGGC AAGCCGTTGC 
ATCCTCTGCA TGGTCAGGTC 
CTGCTGATGA AGCAGAACAA 
GAACCATCCG CTGTGGTACA 
TGGATGAAGC CAATATTGAA 
ACCGATGATC CGCGCTGGCT 
GGTGCAGCGC GATCGTAATC 
ATGAATCAGG CCACGGCGCT 
TCTGTCGATC CTTCCCG CCC 
CACGGCCACC GATATTATTT 
AGCCCTTCCC GGCTGTGCCG 
CCTGGAGAGA CGCGCCCGCT 
TAACAGTCTT GGCGGTTTCG 
CCCGTTTACA GGGCGGCTTC 
AAATATGATG AAAACGGCAA 
CGATACGCCG AACGATCGCC 



(75) 

CCTCGCGGTG ATGGTGCTGC 
AGGATATGTG GCGGATGAGC 
AAACCGACTA C AC AAAT C AG 
TGATTTCAGC CGCGCTGTAC 
TGCGTGACTA CCTACGGGTA 
GTCGCCAGCG GCACCGCGCC 
TGGTTATGCC GATCGCGTCA 
TGTGGAGCGC CGAAATCCCG 
ACCGCCGACG GCACGCTGAT 
CGAGGTGCGG ATTGAAAATG 
TGATTCGAGG CGTTAACCGT 
ATGGATGAGC AGACGATGGT 
CTTTAACGCC GTGCGCTGTT 
CGCTGTGCGA CCGCTACGGC 
ACCCACGGCA TGGTGCCAAT 
ACCGGCGATG AGCGAACGCG 
ACCCGAGTGT GATCATCTGG 
AATCACGACG CGCTGTATCG 
GGTGCAGTAT GAAGGCGGCG 
GCCCGATGXA CGCGCGCGTG 
AAATGGTCCA TCAAAAAATG 
GATCCTTTGC GAATACGCCC 
CTAAATACTG GCAGGCGTTT 
GTCTGGGACT GGGTGGATCA 
CCCGTGGTCG GCTTACGGCG 
AGTTCTGTAT GAACGGTCTG 
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GTTGGAGTGA 


1650 


GGCATTTTCC 


1700 


CGATTTCCAT 


1750 


TGGAGGCTGA 


1800 


ACAGTTTCTT 


1850 


TTTCGGCGGT 


1900 


CACTACGTCT 


1950 


AATCTCTATC 


2000 


TGAAGCAGAA 


2050 


GTCTG CTGCT 


2100 


C AC GAG CATC 


2150 


Q CAGGATATC 


22 00 


rGfATTATCC 


2250 


CTGTATGTGG 


2300 


GAATCGTCTG 


2350 


TAACGCGAAT 


2400 


TCGCTGGGGA 


2450 


CTGGATCAAA 


2500 


GAGCCGACAC 


255D 


GATGAAGACC 


2600 


GCTTTCGCTA 


2650 


ACGCGATGGG 


2700 


CGTCAGTATC 


2750 


GTCGCTGATT 


2800 


GTGATTTTGG 


2850 


£TCTTTGCCG 


2900 



(76) 

ACCGCACGCC GCATCCAGCG CTGACGGAAG 
TTCCAGTTCC . GTTTATCCGG GCAAACCATC 
GTTCCGTCAT AGCGATAACG AGCTCCTGCA 
GTAAGCCGCT GGCAAGCGGT GAAGTGCCTC 
AAACAGTTGA TTGAACTGCC TGAACTACCG 
ACTCTGGCTC ACAGTACGCG TAGTGCAACC 
AAGCCGGGCA CATCAGCGCC TGGCAGCAGT 
AGTGTGACGC TCCCCGCCGC GTCCCACGCC 
CGAAATGGAT TTTTGCATCG AGCTGGGTAA 
GCCAGTCAGG CTTTCTTTCA CAGATGTGGA 
CTGACGCCGC TGCGCGATCA GTTCACCCGT 
TGG CGTAAGT GAAGCGACCC GCATTGACCC 
GGAAGGCGGC GGGCCATTAC CAGGCCGAAG 
GCAGATACAC TTGCTGATGC GGTGCTGATT 
GCATCAGGGG AAAACCTTAT TTATCAGCCG 
GTAGTGGTCA AATGGCGATT ACCGTTGATG 
CCGCATCCGG CGCGGATTGG CCTGAACTGC 
GCGGGTAAAC TGGCTCGGAT TAGGGCCGCA 
TTACTGCCGC CTGTTTTGAC CGCTGGGATC 
ACCCCGTACG TCTTCCCGAG CGAAAACGGT 
ATTGAATTAT GGCCCACACC AGTGGCGCGG 
GCCGCTACAG TCAACAGCAA CTGATGGAAA 
CACGCGGAAG AAGGCACATG GCTGAATATC 
TGGTGGCGAC GACTCCTGGA GCCCGTCAGT 
GCGCCGGTCG CTACCATTAC CAGTTGGTCT 
CCGGGCAGGC CATGTCTGCC CGTATTTCGC 
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CAAAACACCA GCAGCAGTTT 2 950 

GAAGTGACCA GCGAATACCT 3 000 

CTGGATGGTG GCGCTGGATG 3 050 

TGGATGTCGC TCCACAAGGT 3100 

CAGCCGGAGA GCGCCGGGCA 3150 

GAACGCGACC GCATGGTCAG 3200 

GGCGTCTGGC GGAAAACCTC 3250 

ATCCCGCATC TGACCACCAG 3300 

TAAGCGTTGG CAATTTAACC 3350 

TTGGCGATAA AAAACAACTG 3400 

GCKCCGCTGG ATAACGACAT 3450 

TAACGCCTGG GTCGAACGCT 3500 

CAGCGTTGTT GCAGTGCACG 3550 

ACGACCGCTC ACGCGTGGCA 3 600 

GAAAACCTAC CGGATTGATG 3 650 

TTGAAGTGGC GAG CG AT AC A 3700 

CAGCTGGCGC AGGTAGCAGA 3750 

AGAAAACTAT CCCGACCGCC 3 800 

TGCCATTGTC AGACATGTAT 3 850 

CTGCG CTGCG GGACGCGCGA 3 900 

CGACTTCCAG TTCAACATCA 3 950 

CCAGCCATCG CCATCTGCTG 4 000 

GACGGTTTCC ATATGGGGAT 4 050 

ATCGGCGGAA TTACAGCTGA 4100 

GGTGTCAAAA ATAATAATAA 4150 

GTAAGGAAAT CCATTATGTA 4 2 00 



(77) 



CTATTTAAAA 


AACACAAACT 


TTTGGATGTT 


CGGTTTATTC 


ACTTTTTTAT 


CATGGGAGCC 


TACTTCCCGT 


TTTTCCCGAT 


GACATCAACC 


ATATCAGCAA 


AAGTGATACG 


GGTATTATTT 


TTCTCTGTTC 


TCGCTATTAT 


TCCAACCGCT 


GTTTGGTCTG 


AACTCGGCCT 


CGACTCTAGG 


CGGCCGCGGG 


GATCCAGACA 


CATTGATGAG 


TTTGGACAAA 


CCACAACTAG 


AATGCAGTGA 


TTATTTGTGA 


AATTTGTGAT 


GCTATTGCTT 


TATTTGTAAC 


TGCAATAAAC 


AAGTTAACAA 


CAAC AATTG C 


f\ X X XXX X 


T P A fZ g G G C A G 


GTGTGGGAGG 








TGGAAGGTGC 


TG AG GT A C1CA 






GTGTGGCGGT 


AAAfATATTA 




fIRTGTGACCG 


AGGAGCTGAG 


GCCCGATCAC 


TTGGTGCTGG 


CG CTG AGTTT 


GGCTCTAGCG 


ATGAAGATAC 


AGATTGAGGT 


GTGGGCGTGG 


CTTAAGGGTG 


GGAAAGAATA 


TATAAGGTGG 


TAGTTTTGTA 


TCTGTTTTGC 


AGCAGCCGCC 


GCCGCCATGA 


GTTTGATGGA 


AGCATTGTGA 


GCTCATATTT 


GACAACGCGC 


GGGCCGGGGT 


GCGTCAGAAT 


GTGATGGGCT 


CCAGCATTGA 


GTCCTGCCCG 


CAAACTCTAC 


TACCTTGACC 


TACGAGACCG 


GCCGTTGGAG 


ACTGCAGCCT 


CCGCCGCCGC 


TTCAGCCGCT 


CCCGCGGGAT 


TGTGACTGAC 


TTTGCTTTCC 


TGAGCCCGCT 


GCAGCTTCCC 


GTTCATCCGC 


CCGCGATGAC 


AAGTTGACGG 


ACAATTGGAT 


TCTTTGACCC 


GGGAACTTAA 


TGTCGTTTCT 


TGGATCTG CG 


CCAGCAGGTT 


TCTGCCCTGA 


AGGCTTCCTC 


GCGGTTTAAA 


ACATAAATAA 


AAAACCAGAC 


TCTGTTTGGA 


GCAAGTGTCT 


TGCTGTCTTT 


ATTTAGGGGT 


TTTGCGCGCG 


GGGACCAGCG 


GTCTCGGTCG 


TTGAGGGTCC 


TGTGTATTTT 



®m\ 1 


-507 


TTTTTCTTTT 


4250 


TTGGCTACAT 


4300 


TTGCCGCTAT 


4350 


CTTTCTGACA • 


4400 


TGATAAGATA 


4450 


AAAAAATGCT 


4500 


CATTATAAGC 


4550 


TGTTTCAGGT 


4600 


TCGACCTGCA 


4650 


ACCAGGTGCA 


4700 


TGTGATGCTG 


4750 


CCTGCACCCG 


4800 


ACTGAAATGT 


4850 


GGGTCTTATG 


4900 


GCACCAACTC 


4950 


ATGCCCCCAT 


5000 


TGGTCGCCCC 


5050 


TGTCTGGAAC 


5100 


GCAGCCACCG 


5150 


TGCAAGCAGT 


5200 


CTCTTTTGGC 


5250 


CAGCAGCTGT 


5300 


rcCTCCCAAT 


5350 


TTTGGATCAA 


5400 


CGGTAGGCCC 


5450 


TTCCAGGACG 


5500 



(78) 

TGGTAAAGGT GACTCTGGAT GTTCAGATAC 
GGGGTGGAGG TAGCACCACT GCAGAGCTTC 
AGATGATCCA GTCGTAGCAG GAGCGCTGGG 
TTCAGTAGCA AGCTGATTGC CAGGGGCAGG 
AAAGCGGTTA AG CT G GG AT G GGTGCATACG 
TGGACTGTAT TTTTAGGTTG GCTATGTTCC 
TTCATGTTGT GCAGAACCAC CAGCACAGTG 
TTTGTCATGT AGCT TAGAAG GAAATGCGTG 
TGTGACCTCC AAGATTTTCC ATGCATTCGT 
CCACGGG CGG CGGCCTGGGC GAAGATATTT 
GTTGTGTTCC AGGATGAGAT CGTCATAGGC 
GGAGGGTGCC AGACTG CGGT ATAATGGTTC 
TTACCCTCAC AGATTTGCAT TTCCCACGCT 
CATGTCTACC TGCCGGGCGA TGAAGAAAAC 
TCAGCTGGGA AGAAAGCAGG TTCCTGAGCA 
GTGGGCCCGT AAATCACACC TATTACCGGG 
GCTGCAGCTG CCGTCATCCC TGAGCAGGGG 
CCCTGACTCG CATGTTTTCC CTGACCAAAT 
CCCAGCGATA GCAGTTCTTG CAAGGAAGCA 
ACCGTCCGCC GTAGGCATGC TTTTGAGCGT 
GGTCCCACAG CTCGGTCACC TGCTCTACGG 
CCTCGTTTCG CGGGTTGGGG CGGCTTTCGC 
TCGTCCAGAC GGGCCAGGGT CATGTCTTTC 
CAGCGTAGTC TGGGTCACGG TGAAGGGGTG 
CCAGGGTGCG CTTGAGGCTG GTCCTGCTGG 
TCGCCCTGCG CGTCGGCCAG GTAGCATTTG 



¥ 1 1 - 5 0 7 2 4 0 

ATGGGCATAA GCCCGTCTCT 5550 

ATGCTGCGGG GTGGTGTTGT 560 0 

CGTGGTGCCT AAAAATGTCT 5650 

CCCTTGGTGT aaGTGTTTAC 57 00 

TG GG G AT AT G AGATGCATCT 5750 

CAGCCATATC CCTCCGGGGA 58 00 

TATCCGGTGC ACTTGGGAAA 58 50 

GAAGAACTTG GAGACGCCCT 59 00 

CCATAATGAT GGCAATGGGC 5950 

CTGGGATCAC TAACGTCATA 6000 

CATTTTTACA AAGCGCGGGC 6050 

CATCCGGCCC AGGGGCGTAG 6100 

TTGAGTTCAG ATGGGGGGAT 6150 

GGTTTCCGGG GTAGGGGAGA 62 00 

GCTGCGACTT ACCGCAGCCG 6250 

TGCAACTGGT AGTTAAGAGA 6300 

GGCCACTTCG TTAAG CATGT 6350 

CCGCCAGAAG GCGCTCGCCG 64 00 

AAGTTTTTCA ACGGTTTGAG 64 50 

TTGACCAAGC AGTTCCAGGC 65 00 

CATCTCGATC CAGCATATCT 6550 

TGTACGGCAG TAGTCGGTGC 6600 

CACGGGCGCA GGGTCCTCGT 6650 

CGCTCCGGGC TGCGCGCTGG 67 00 

TGCTGAAGCG CTGCCGGTCT 6750 

ACCATGGTGT CATAGTCCAG 68 00 



(79) 

CCCCTCCGCG GCGTGGCCCT TGGCGCGCAG 
CGCACGAGGG GCAGTGCAGA CTTTTGAGGG 
AATACCGATT CCGGGGAGTA GGCATCCGCG 
CTCGCATTCC ACGAGCCAGG TGAGCTCTGG 
GGTTTCCCCC ATGCTTTTTG ATGCGTTTCT 
CGGTGTCCAC GCTCGGTGAC GAAAAGG CTG 
CTTGAGAGGC CTGTCCTCGA GCGGTGTTCC 
ACTCGGACCA CTCTGAGACA AAGGCTCGCG 
GCTAAGTGGG AGGGGTAGCG GTCGTTGTCC 
CAGGGTGTGA AGACACATGT CGCCCTCTTC 
GTTTGTAGGT GTAGGCCACG TGACCGGGTG 
AAGGGGGTGG GGGCGCGTTC GTCCTCACTC 
GAGGGCCAGC TGTTGGGGTG AGTACTCCCT 
CTGCGCTAAG ATTGTCAGTT TCCAAAAACG 
TGGCCCGCGG TGATGCCTTT GAGGGTGGCC 
GACAATCTTT TTGTTGTCAA GCTTGGTGGC 
TGGACAGCAA CTTGGCGATG GAGCGCAGGG 
GCGCGCTCCT TGGCCGCGAT GTTTAGCTGC 
CCGCCATTCG GGAAAGACGG TGGTGCGCTC 
GCCAACCGCG GTTGTGCAGG . GTGACAAGGT 
CCGCGTAGGC GCTCGTTGGT CCAGCAGAGG 
GAATGGCGGT AGGGGGTCTA GCTGCGTCTC 
CGGTAAAGAC CCCGGGCAGC AGGCGCGCGT 
CCTTGCAAGT CTAGCGCCTG CTGCCATGCG 
GTATGGGTTG AGTGGGGGAC CCCATGGCAT 
CGTACATGCC GCAAATGTCG TAAACGTAGA 



1 1 -5 0 7 2 4 0 



CTTGCCCTTG 


GAGGAGGCGC 


6850 


CGTAGAGCTT 


GGGCGCGAGA 


6900 


CCGCAGGCCC 


CGCAGACGGT 


6950 


CCGTTCGGGG 


TCAAAAACCA 


7000 


TACCTCTGGT 


TTCCATGAGC 


7050 


TCCGTGTCCC 


CGTATACAGA 


7100 


GCGGTCCTCC 


TCGTATAGAA 


7150 


TCCAGGCCAG 


CACGAAGGAG 


7200 


ACTAGGGGGT 


CCACTCGCTC 


7250 


GGCATCAAGG 


AAGGTGATTG 


7300 


TTCCTGAAGG 


GGGGCTATAA 


7350 


TCTTCCGCAT 


CGCTGTCTGC 


7400 


CTGAAAAGCG 


GGCATGACTT 


7450 


AGGAGGATTT 


GATATTCACC 


7500 


G CATC CAT CT 


GGTCAGAAAA 


7550 


AAACGACCCG 


TAGAGGGCGT 


7600 


TTTGGTTTTT 


GTCGCGATCG 


7650 


ACGTATTCGC 


GCGCAACGCA 


7700 


GTCGGGCACC 


AGGTGCACGC 


7750 


CAACGCTGGT 


GGCTACCTCT 


7800 


CGGCCGCCCT 


TG CGCG AGCA 


7850 


GTCCGGGGGG 


TCTG CG I CG/i 


7Qf\n 

/ J7 U U 


CGAAGTAGTC 


TATCTTGCAT 


7950 


CGGGCGGCAA 


GCGCGCGCTC 


8000 


GGGGTGGGTG 


AGCGCGGAGG 


8050 


GGGGCTCTCT 


GAGTATTCCA 


8100 







(80) 




®m\ 1 


-501 


AGATATGTAG 


GGTAGCATCT 


TCCACCGCGG 


ATGCTGGCGC 


G CACGTAATC 


8150 


GTATAGTTCG 


TGCGAGGGAG 


CGAGGAGGTC 


GGGACCGAGG 


TTGCTACGGG 


8200 


CGGGCTGCTC 


TGCTCGGAAG 


ACTAT CTGCC 


TGAAGATGGC 


ATGTGAGTTG 


8250 


GAT GAT AT GG 


TTGGACGCTG 


GAAGACGTTG 


AAGCTGGCGT 


CTGTGAGACC 


8300 


TACCGCGTCA 


CGCACGAAGG 


AGGCGTAGGA 


GTCGCGCAGC 


TTGTTGACCA 


8350 


GCTCGGCGGT 


GACCTGCACG 


TCTAGGGCGC 


AGTAGTCCAG 


GGTTTCCTTG 


8400 


ATGATGTCAT 


ACTTATCCTG 


TCCCTTTTTT 


TTCCACAGCT 


CGCGGTTGAG 


8450 


GACAAACTCT 


TCGCGGTCTT 


TCCAGTACTC 


TTGGATCGGA 


AACCCGTCGG 


8500 


CCTCCGAACG 


GTAAGAGCCT 


AGCATGTAGA 


ACTGGTTGAC 


GGCCTGGTAG 


8550 


GCGCAGCATC 


CCTTTTCTAC 


GGGTAGCGCG 


TATGCCTGCG 


CGGCCTTCCG 


8600 


r;AGf*GAGGTG 


TGGGTGAGCG 


CAAAGGTGTC 


CCTGACCATG 


ACTTTGAGGT 


8650 


ACTGGTATTT 


GAAGTCAGTG 


TCGTCGCATC 


CGCCCTGCTC 


CCAGAGCAAA 


8700 


AAGTCCGTGC 


GCTTTTTGGA 


ACGCGGATTT 


GGCAGGGCGA 


AGGTGACATC 


8750 


GTTGAAGAGT 


ATCTTTCCCG 


CGCGAGGCAT 


AAAGTTGCGT 


GTGATGCGGA 


8800 


AGGGTCCCGG 


CACCTCGGAA 


CGGTTGTTAA 


TTACCTGGGC 


GGCGAGCACG 


8850 


ATCTCGTCAA 


AGCCGTTGAT 


GTTGTGGCCC 


ACAATGTAAA 


GTTCCAAGAA 


8900 


GCGCGGGATG 


CCCTTGATGG 


AAGGCAATTT 


TTTAAGTTCC 


TCGTAGGTGA 


8950 


GCTCTTCAGG 


GGAGCTGAGC 


CCGTGCTCTG 


AAAGGGCCCA 


GTCTGCAAGA 


9000 


TGAGGGTTGG 


AAGCGACGAA 


TGAGCTCCAC 


AGGTCACGGG 


CCATTAGCAT 


9050 


TTGCAGGTGG 


TCGCGAAAGG 


TCCTAAACTG 


GCGACCTATG 


GCCATTTTTT 


9100 


CTGGGGTGAT 


GCAGTAGAAG 


GTAAGCGGGT 


CTTGTTCCCA 


GCGGTCCCAT 


9150 


CCAAGGTTCG 


CGGCTAGGTC 


TCGCGCGGCA 


GTCACTAGAG 


GCTCATCTCC 


9200 


GCCGAACTTC 


ATGACUALiC-A 




L?/\o JL « V- JL A 




9250 


CCATCCAAGT 


ATAGGTCTCT 


ACATCGTAGG 


TGACAAAGAG 


ACGCTCGGTG 


9300 


CGAGGATGCG 


AGCCGATCGG 


GAAGAACTGG 


ATCTCCCGCC 


ACCAATTGGA 


9350 


GGAGTGGCTA 


TTGATGTGGT 


GAAAGTAGAA 


GTCCCTGCGA 


CGGGCCGAAC 


9400 



(81) 

ACTCGTGCTG GCTTTTGTAA AAACGTGCGC 
GGCTGTACAT CCTGCACGAG GTTGACCTGA 
GAGTGGGAAT TTGAGCCCCT CGCCTGGCGG 
CTTCGGCTGC TTGTCCTTGA CCGTCTGGCT 
GATCGGACCA CCACGCCGCG CGAGCCCAAA 
CGGTCGGAGC TTGATGACAA CATCGCGCAG 
GGAGCTCCCG CGGCGTCAGG TCAGGCGGGA 
CATAGACGGG TCAGGGCGCG GGCTAGATCC 
GGGCTGGTTG GTGGCGGGGT CGATGGCTTG 
GCG CGACTAC GGTACCGCGC GGCGGGCGGT 
GATGATGCAT CTAAAAGCGG TGACGCGGGC 
GGCTCCGGAC CCGCCGGGAG AGGGGGCAGG 
GGGCAGGAGC TGGTGCTGCG CGCGTAGGTT 
GGCGGTTGAT CTCCTGAATC TGGCGCCTCT 
GTGAG CTTG A G CCTGAAAG A GAGTTCGACA 
GACGGCGGCC TGGCGCAAAA TCTCCTGCAC 
AGGCGATCTC GGCCATGAAC TGCTCGATCT 
CGTCCGGCTC GCTCCACGGT GGCGGCGAGG 
GAGCTGCGAG AAGGCGTTGA GGCCTCCCTC 
CCACGCCCCC TTCGGCATCG CGGGCGCGCA 
AGCTCCACGT GCCGGGCGAA GACGGCGTAG 
GTAGTTGAGG GTGGTGGCGG TGTGTTCTGC 
AGCGTCGCAA CGTGGATTCG TTGATATCCC 
ATGGCCTCGT AGAAGTCCAC GGCGAAGTTG 
CGACACGGTT AACTCCTCCT CCAGAAGACG 
CGCGCACCTC GCGCTCAAAG GCTACAGGGG 
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AGTACTGGCA GCGGTGCACG 9 4 50 

CGACCGCGCA CAAGGAAGCA 9500 

GTTTGGCTGG TGGTCTTCTA 9550 

GCTCGAGGGG AGTTACGGTG 9600 

GTCCAGATGT CCGCGCGCGG 9 650 

ATGGG AG CTG TCCATGGTCT 97 00 

GCTCCTGCAG GTTTACCTCG 97 50 

AGGTGATACC TAATTTCCAG 98 00 

CAAGAGGCCG CATCCCCGCG 98 50 

GGGCCGCGGG GGTGTCCTTG 99 00 

GAGCCCCCGG AGGTAGGGGG 9950 

GGCACGTCGG CGCCGCGCGC 10000 

GCTGGCGAAC GCGACGACGC 10050 

GCGTGAAGAC GACGGGCCCG 10100 

GAATCAATTT CGGTGTCGTT 10150 

GTCTCCTGAG TTGT CTTG AT 10200 

CTTCCTCCTG GAGATCTCCG 10250 

TCGTTGGAAA TGCGGGC CAT 103 00 

GTTCCAGACG CGGCTGTAGA 10350 

TGACCACCTG CGCGAGATTG 10400 

TTTCGCAGGC GCTGAAAGAG 104 50 

CACGAAGAAG TACATAACCC 10500 

CCAAGGCCTC AAGGCGCTCC 1055 0 

AAAAACTGGG AGTTGCGCGC 10600 

GATGAGCTCG GCGACAGTGT 10 650 

CCTCTTCTTC TTCTTCAATC 107 00 



(82) ®m 1 1 -5 0 7 2 



rr\f>r*rri r* r T r VC P A 
1LL1LJI ll-*-H 


i. nnouv3^\« X v- 


V^LV*. X X v- X X v- X 


TPTTCTGGCG 


GCGGTGGGGG 


10750 


AC* GGGG GH G A 


ppp rrrrriir 




pp,p,p,ac;gcgg 


TCGACAAAGC 


10800 


GCTCGAiLAl 






TP,P.Tr*TPGGT 

JLuul ^ X ^wu x 


GACGGCGCGG 

\J <1 VJ VJ WW V^ 


10850 


GGG 1 Iv-iLbL 


CC C CC CC PAP. 


TTP.P.A A^Arri 


\_ ^» V«» \J -L v»*% 


TGTCCCGGTT 


10900 


Alubo J. Xvjvjv^ 


bukrouuL x Vj V— 


P ATf; p p»p. P A p, 

\—T\ J. O \— VJ VJ V_jtVvJ 


P,P, ATACGGCG 


CTAACGATGC 


10950 


a rnr ,r T^ A 21 P A A 


IT P»T T P» Tf^T A 

X X VJ X X VJ X w X 




PaCCGAGGGA 


CCTGAGCGAG 


11000 


J. v— v-vf—AX v_vj.t\ 


CCGGATCGGA 


AAACCTCTCG 


AGAAAGGCGT 


CTAACCAGTC 


11050 


^paptpppaa 


O v2 X fiVHJ \— X V3A 


GrAPPGTGGC 


GGG CGG C AG C 


GGGCGGCGGT 


11100 


CGGGG 1 x G JL x 




P. TP PTP.PTP, A 


TP^ATGTAATT 

X on u. J. 


AAAGTAGGCG 


11150 


GTCTTGAGAC 


GGCGGATGG I 


LG ACAG AAG C 


ALLAlblLv. x 


X w VJVJ X V.VVJV3 V- 


11200 


CTGCTGAATG 


CGCAGGCGGT 


CGGCCATGCC 


CCAbbL 1 1 Lb 


X X X X Ujriv.. i*^x V* 


11250 


GGCGCAGGTC 


TTTGTAGTAG 


TCTTG CATGA 


GCC11 1 LIAL 


PP P P A PTTPT 
i_vj vj V.-AL- X X v- X 


X. X J VJ KJ 


TCTTCTCCTT 


CCTCTTGTCC 


TGCATCTCTT 


GCA1L-1AI GG 


CVCCfZfZCCZCZC 

V_ X V7V. V3UV*UV> V» 


1135 0 


GGCGGAG III 


GGGGGx AGG1 


CCCCCCCPCV 


1 VfV.fi L- V— X w 


CGTGTGACCC 


11400 


CG AAG CC CCT 


CAXCGGGxGA 


AGC-AtiLstaUlA 


P ^TPPPPP. A P 


AA CG CGCTCG 


11450 


GCxAAIAIGG 


rrTrPTroi P 


PT'p rr tp irr 


P A P A PT'P. P. A 


AGTCATCCAT 


11500 


G x CLALAAAlj 


Ubu X Gvjr inlw 


LuLLLul ox x 


P AT^riTP,T A A 


GTGCAGTTGG 


11550 


CCATAACGGA 


CCAGjL lAALb 




V— v-Va Vj X uuurl 


GAGCTCGGTG 


V 

11600 


1ACL 1 GAGAC- 


r , r , r , ir ,r PJi app 

L> L_ >\ Lr 1 A>\L*t, 


CCWCC hTTP 2i 


A AT APPTACT 


CGTTGCAAGT 


11650 


CCGCACCAGG 


1 AG 1 bCjiAlL 


LLALtAAAAA 


PTP CCfZCfMZC 
uibLbb buuL 


GGCTGGCGGT 


11700 


AGAGGGGGGA 


ccc r vticcc r rc 


CCCCCCCCTC 


V— V9VJ Vj V3 LVjAU 


ATCTTCCAAC 


11750 


ATAAGGCGAT 


GATATCCGTA 


GATGTACCTG 


GACATCCAGG 


TGATGCCGGC 


11800 


GGCGGTGGTG 


GAGGCGCGCG 


GAAAGTCGCG 


GACGCGGTTC 


CAGATGTTGC 


11850 


GCAGCGGCAA 


AAAGTGCTCC 


ATGGTCGGGA 


CGCTCTGGCC 


GGTCAGGCGC 


11900 


GCGCAATCGT 


TGACGCTCTA 


GACCGTGCAA 


AAGGAGAGCC 


TGTAAGCGGG 


11950 


CACTCTTCCG 


TGGTCTGGTG 


GATAAATTCG 


CAAGGGTATC 


ATGGCGGACG 


12000 



(83) 

ACCGGGGTTC GAGCCCCGTA TCCGGCCGTC 
CCGCCCGCGX GTCGAACCCA GGTGTGCGAC 
TCCTTTTGGC TTCCTTCCAG GCGCGGCGGC 
CCACTGGCCG CGCGCAGCGT AAGCGGTTAG 
AGTGGCTCGC TCCCTGTAGC CGGAGGGTTA 
GGGACCCCCG GTTCGAGTCT CGGACCGGCC 
TTGCCTCCCC GTCATGCAAG ACCCCGCTTG 
GACGAGCCCC TTTTTTGCTT TTCCCAGATG 
GCGCCCCCCT CCTCAGCAGC GGCAAGAGCA 
GGGCACCCTC CCCTCCTCCT ACCGCGTCAG 
GACGCGGCAG CAGATGGTGA XTACGAACCC 
CTACCTGGAC TTGGAGGAGG GCGAGGGCCT 
CTCCTGAGCG GTACCCAAGG GTGCAGCTGA 
TACGTGCCGC GGCAGAACCT GTTTCGCGAC 
GGAGATGCGG GATCGAAAGT TCCACGCAGG 
TGAATCGCGA GCGGTTGCTG CGCGAGGAGG 
A C C GG G ATT A GTCCCGCGCG CGCACACGTG 
CGCATACGAG CAGACGGTGA ACCAGGAGAT 
ACAACCACGT GCGTACGCTT GTGGCGCGCG 
ATGCATCTGT GGGACTTTGT AAGCGCGCTG 
GCCGCTCATG GCGCAGCTGT TCCTTATAGT 
AGGCATTCAG GGATGCGCTG CTAAACATAG 
CTGCTCGATT TG AT AAA CAT CCTGCAGAGC 
CTTGAGCCTG GCTGACAAGG TGGCCGCCAT 
TGGGCAAGTT TTACGCCCGC AAGATATACC 
GACAAGGAGG TAAAGATCGA GGGGTTCTAC 
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CGCCGTGATC CATGCGGTTA 12 05 0 

GTCAGACAAC GGGGGAGTGC 12100 

TGCTGCGCTA GCTTTTTTGG 12150 

GCTGGAAAGC GAAAGCATTA 12200 

TTTTCCAAGG GTTGAGTCGC 12250 

GGACTGCGGC GAACGGGGGT 12300 

CAAATTCCTC CG G AAA C AG G . 12 350 

CATCCGGTGC TGCGGCAGAT 12 4 00 

AGAGCAGCGG CAGACATGCA 1245 0 

GAGGGGCGAC ATCCGCGGTT 12500 

CCGCGGCGCC GGGCCCGGCA 12550 

GGCGCGGCTA GGAGCGCCCT 12 600 

AGCGTGATAC GCGTGAGGCG 12650 

CGCGAGGGAG AGGAGCCCGA 127 0 0 

GCGCGAGCTG CGGCATGGCC 12750 

ACTTTGAGCC CGACGCGCGA 12800 

GCGGCCGCCG ACCTGGTAAC 12850 

TAACTTTCAA AAAAG CTTTA 12 900 

AGGAGGTGGC TATAGGACTG 12 95 0 

GAGCAAAACC CAAATAGCAA 13 000 

GCAGCACAGC AGGGACAACG 13 050 

TAGAGCCCGA GGGCCGCTGG 1310 0 

ATAGTGGTGC AGGAGCGCAG 13150 

CAACTATTCC ATGCTTAGCC 13 2 00 

ATACCCCTTA CGTTCCCATA 13 2 50 

ATGCGCATGG CGCTGAAGGT 13 3 00 



GCTTACCTTG AGCGACGACC 
AGGCCGTGAG CGTGAGCCGG 
CACAGCCTGC AAAGGGCCCT 
CGAGTCCTAC TTTGACGCGG 
GCGCCCTGGA GGCAGCTGGG 
CGCGCTGGCA ACGTCGGCGG 
CGAGCCAGAG GACGGCGAGT 
GCAAGACGCA ACGGACCCGG 
CCGGCCTTAA CTCCACGGAC 
TCGCTGACTG CGCGCAATCC 
CCGGCTCTCC GCAATTCTGG 
CGCACGAGAA GGTGCTGGCG 
ATCCGGCCCG ACGAGGCCGG 
GGCTCGTTAC AAC AG CGGCA 
GGGATGTGCG CGAGGCCGTG 
AACCTGGGCT CCATGGTTGC 
CAACGTGCCG CGGGGACAGG 
GGCTAATGGT GACTGAGACA 
GACTATTTTT TCCAGACCAG 
CCAGGCTTTC AAAAACTTGC 
GCGACCGCGC GACCGTGTCT 
CTGCTGCTAA TAGCGCCCTT 
ATACCTAGGT CACTTGCTGA 
ATGTGGACGA GCATACTTTC 
GGGCAGGAGG ACACGGGCAG 
CAACCGGCGG CAGAAGATCC 



(84) 

TGGGCGTTTA TCGCAACGAG 
CGGCGCGAGC TCAGCGACCG 
GGCTGGCACG GGCAGCGGCG 
GCGCTGACCT GCGCTGGGCC 
GCCGGACCTG GGCTGGCGGT 
CGTGGAGGAA TATGACGAGG 
ACTAAGCGGT GATGTTTCTG 
CGGTGCGGGC GGCGCTGCAG 
GACTGGCGCC AGGTCATGGA 
TGACGCGTTC CGGCAGCAGC 
AAGCGGTGGT CCCGGCGCGC 
ATCGTAAACG CGCTGGCCGA 
CCTGGTCTAC GACGCGCTGC 
ACGTGCAGAC CAACCTGGAC 
GCGCAGCGTG AGCGCGCGCA 
ACTAAACGCC TTCCTGAGTA 
AGGACTACAC CAACTTTGTG 
CCGCAAAGTG AGGTGTACCA 
TAGACAAGGC CTGCAGACCG 
AGGGGCTGTG GGGGGTGCGG 
AGCTTGCTGA CGCCCAACTC 
CACGGACAGT GGCAGCGTGT 
CACTGTACCG CGAGGCCATA 
CAGGAGATTA CAAGTGTCAG 
CCTGGAGGCA ACCCTAAACT 
CCTCGTTGCA CAGTTTAAAC 
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CGCAItLALA 


1 Tien 




13 4 00 


> i*p > z - ' 7\ r~ r~ c 




CLAAbuL-bAC 




GGCACCCGCG 


i 1 r r a 

13550 


ACGATGAGTA 


i "3 £ /"\ 


AT C AG AT GAT 


1 *5 /r c n 


AGCCAGCCGT 


i *7 n /i 
13 / 00 


CCGCATCAIO 


13 / DU 


CGCAGGCCAA 


i *> o n n 
138 UU 


GCAAACCCCA 


13850 


AAACAGGGCC 


13900 


TTCAGCGCGT 


13950 


CGGCTGGTGG 


14000 


GCAGCAGGGC 


14050 


CACAGCCCGC 


14 100 


AGCGCACTGC 


14 1DU 


GTCTGGGCCA 


14z UU 


T AAAC C 1 L» 


i zncn 
JL4 /-)U 


G CTCCC ACAG 


JL4JUU 


GCGCCTGl 1C* 




CCCGGGACAC 


14400 


GGTCAGGCGC 


14450 


CCGCGCGCTG 


14500 


ACCTGCTGAC 


14550 


AGCGAGGAGG 


14600 



(85) 

AGCGCATTTT GCGCTACGTG CAGCAGAGCG 
GACGGGGTAA CGCCCAGCGT GGCGCTGGAC 
ACCGGGCATG TATGCCTCAA ACCGGCCGTT 
ACTTGCATCG CGCGGCCGCC GTGAACCCCG 
TTGAACCCGC ACTGGCTACC GCCCCCTGGT 
GGTGCCCGAG GGTAACGATG GATTCCTCTG 
TGTTTTCCCC GCAACCGCAG ACCCTGCTAG 
GCAGAGGCGG CGCTGCGAAA GGAAAGCTTC 
CGATCTAGGC GCTGCGGCCC CGCGGTCAGA 
GCTTGATAGG GTCTCTTACC AGCACTCGCA 
GGCGAGGAGG AGT AC CT AAA CAACTCGCTG 
AAACCTGCCT CCGGCATTTC CCAACAACGG 
AGATGAGTAG ATGGAAGACG TACGCGCAGG 
CCGCGCCCGC CCACCCGTCG TCAAAGGCAC 
GTGGGAGGAC GATGACTCGG CAGACGACAG 
GGAGTGGCAA CCCGTTTGCG CACCTTCGCC 
TAAAAAAAAA AAAGCATGAT GCAAAATAAA 
ACCGAGCGTT GGTTTTCTTG TATTCCCCTT 
GTATGAGGAA GGTCCTCCTC CCTCCTACGA 
CAGTGGCGGC GGCGCTGGGT TCTCCCTTCG 
TTTGTGCCTC CGCGGTACCT GCGGCCTACC 
TTACTCTGAG TTGGCACCCC TATTCGACAC 
ACAACAAGTC AACGGATGTG GCATCCCTGA 
AACTTTCTGA CCACGGTCAT TCAAAACAAT 
AAGCACACAG ACCATCAATC TTGACGACCG 
TGAAAACCAT CCTGCATACC AACATGCCAA 
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TGAGCCTTAA CCTGATGCGC 14 650 

ATGACCGCGC G CAACATGG A 147 00 

TATCAACCGC CTAATGGACT 14750 

AGTATTTCAC CAATGCCATC 14800 

TTCTACACCG GGGGATTCGA 14 850 

GGACGACATA GACGACAGCG 14 9 00 

AGTTG CAACA GCGCGAGCAG 14 950 

CGCAGGCCAA GCAGCTTGTC 15000 

TGCTAGTAGC CCATTTCCAA 15050 

CCACCCGCCC GCGCCTGCTG 15100 

CTGCAGCCGC AGCGCGAAAA 15150 

GATAGAGAGC CTAGTGGACA 152 00 

AGCACAGGGA CGTGCCAGGC 152 50 

GACCGTCAGC GGGGTCTGGT 153 00 

CAGCGTCCTG GATTTGGGAG 153 50 

CCAGG CTGGG GAGAATGTTT 15400 

AAACTCACCA AGGCCATGGC 154 50 

AGTATGCGGC GCGCGGCGAT 15500 

GAGTGTGGTG AGCGCGGCGC 15550 

ATGCTCCCCT GGACCCGCCG 15600 

GGGGGGAGAA ACAGCATCCG 15650 

CACCCGTGTG TACCTGGXGG 157 00 

ACTACCAGAA CGACCACAGC 1575 0 

GACTACAGCC CGGGGGAGGC 15800 

GTCGCACTGG GGCGGCGACC 15B50 

ATGTGAACGA GTTCATGTTT 15900 
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AL.LAA.lAAb 1 


TTA AGGPGCG 


GGTGATGGTG 

VJ VJ JL u JTV JL Vj JL VJ 


TCGCGCTTGC 


CTACTAAGGA 


15950 


CAATCAbbl o 


fin P. PT P A A AT 


ACGAGTGGGT 


GGAGTTPAPG 


CTGCCCGAGG 


16000 


^ X ^ rrn 7> OH 1 P 
bLAAuiAL X L. 


PGAGACCATG 


ACCATAGAPC 


TTATGAACAA 


CGCGATCGTG 


16050 




TGAAAGTGGG 


CAGACAGAAC 


GGGGTTCTGG 


AAAGCGACAT 


16100 




TTTGACACCC 


GCAACTTCAG 


ACTGGGGTTT 


GACCCCGTCA 


16150 


CTGGTCTTGT 


CATGCCTGGG 


GTATATACAA 


ACGAAGCCTT 


CCATCCAGAC 


16200 


ATPATTTTGC 

A -L JTi JL> Jk JL -i. 


TGCCAGGATG 

Jw VJ ^— * V^ JTA VJ JTJW JL 


CGGGGTGGAC 


TTCACCCACA 


GCCGCCTGAG 


16250 


p a a pttgttg 


GGPATCCGCA 


AGCGGCAACP 


PTTCCAGGAG 


GGCTTTAGGA 


16300 


1 LZAL, V- Jl A L>bA 


JLLar\ JL v_ jl Lava/iLa 


GGTGGTAAPA 


TTPCCGCACT 


GTTGGATGTG 


16350 


GACGCCTAL.U 


a p p p n a n. pt T 

AbuLunuLl JL 


CZ R ft A (Z ATn a P 


HPPP.A APAGG 

nL L> u AnL> Au lj 


GCGGGGGTGG 


16400 


CGCAGGCGGL, 


jpp> i\ p a Ppta 
At* L, AAL AbL A 


LaibbLAbUjb 


A AP Al^ 
LvsLL3L>AnL7ALj 


AAPTCCAACG 


16450 


r*- r~ r~ T\ r* 


LaLj LAA JL La L- A« 


L. \—Vj o JL \a Kan La La 


A L_ A JL La H-n. v_ La 


TPATGCCATT 


16500 


C L» L. C» C La A A 


r^rpTTPPP A P 
L.L 111 LjV-L*AL* 


r\ uvjL-lL3 /\va 


P 7AP A > nPPPH 
vj/\La rv/iLa V- \a L- Va 


CTGAGGCCGA 


16550 


AGCAGCCataLL 


La /Lft La I— JL La L_ L^ La 




PP7A aPPPP-AfZ 
Va A>\ v— v- ka rtVj 


GTCGAGAAGC 


16600 


t*. 1 t*AL3A-A*artA 


a p p pptp at p 


A A APPPPTG A 

V 


P A P. A^^APAG 


C AAGAAACG C 


16650 


Abl iAL,fljftV-L- 


titat'aappaa 


TGACAGCAPP 


TTPAPPPAGT 

J. JL L<i\L.L.^.nvi JL 


ACCGCAGCTG 


16700 


pt appttppa 


TAPAAPTAPG 


GPGAPPPTPA 


GAPPGPAATP 


CGCTCATGGA 


16750 


p rr"rr ptttp 

Ibtl Jl JLLa 


PAPTPPTP.AP 


GTAAPPTGPG 


GPTPGGAGPA 

Va\^ JL UUVJriUL<n 


GGTCTACTGG 


16800 


tppttppp ap 

1 L.Va X JL La L.L,/iL? 


APATGATGPA 
.tt.v-.r\. JL vart. jl UL.A 


AGACPCCGTG 


ACCTTCCGCT 


CCACGCGCCA 


16850 


Pj\rn/**2lPPAAP 
wAi L-r\va LAAL. 


JL JL JL L-v^Lava JL ULa 


TGGGCGPPGA 


GPTGTTGPPC 


GTGCACTCCA 


16900 


7A P 71P PTTPT A 


PAAPGACCAG 


GCCGTCTAPT 

*w ^^^^ *J \^ JL Jjt* JL 


PPP A APTP AT 

V«L<^xLrVL> JL L^ t\ J- 


CCGCCAGTTT 


16950 


ACCTCTC1GA 


CCCACGTGTT 


CAATCGCTTT 


CCCGAGAACC 


AGATTTTGGC 


17000 


GCGCCCGCCA 


GCCCCCACCA 


TCACCACCGT 


CAGTGAAAAC 


GTTCCTGCTC 


17050 


TCACAGATCA 


CGGGACGCTA 


CCGCTGCGCA 


ACAGCATCGG 


AGGAGTCCAG 


17100 


CGAGTGACCA 


TTACTGACGC 


CAGACGCCGC 


ACCTGCCCCT 


ACGTTTACAA 


17150 


GGCCCTGGGC 


ATAGTCTCGC 


CGCGCGTCCT 


ATCGAGCCGC 


ACTTTTTGAG 


17200 



(87) 

CAAGCATGTC CATCCTTATA TCGCCCAGCA 
CGCTTCCCAA GCAAGATGTT TGGCGGGGCC 
.CCCAGTGCGC GTGCGCGGGC ACTACCGCGC 
GCGGCCGCAC TGGGCGCACC ACCGTCGATG 
GAGGAGGCGC GCAACTACAC GCCCACGCCG 
CGCGGCCATT CAGACCGTGG TGCGCGGAGC 
AGAGACGGCG GAGGCGCGTA GCACGTCGCC 
GCCGCCCAAC GCGCGGCGGC GGCCCTGCTT 
CCGACGGGCG GCCATGCGGG CCGCTCGAAG 
CTGTGCCCCC CAGGTCCAGG CGACGAGCGG 
ATTAGTGCTA TGACTCAGGG TCGCAGGGGC 
CTCGGTTAGC GGCCTGCGCG TGCCCGTGCG 
AGATTGCAAG AAAAAACTAC TTAGACTCGT 
GCGGCGGCGC GCAACGAAGC TATGTCCAAG 
GCTCCAGGTC ATCGCGCCGG AGATCTATGG 
AGGATTACAA GCCCCGAAAG CTAAAGCGGG 
GATGATGATG AACTTGACGA CGAGGTGGAA 
CAGGCGACGG GTACAGTGGA AAGGTCGACG 
CCGGCACCAC CGTAGTCTTT ACGCCCGGTG 
AAGCGCGTGT ATGATGAGGT GTACGGCGAC 
CAACGAGCGC CTCGGGGAGT TTGCCTACGG 
TGGCGTTGCC GCTGGACGAG GGCAACCCAA 
ACACTGCAGC AGGTGCTGCC CGCGCTTGCA 
CCTAAAGCGC GAGTCTGGTG ACTTGGCACC 
CCAAGCGCCA GCGACTGGAA GATGTCTTGG 
GGGCTGGAGC CCGAGGTCCG CGTGCGGCCA 
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ATAACACAGG CTGGGGCCTG 17 250 

AAGAAGCGCT CCGACCAACA 17 3 00 

GCCCTGGGGC GCGCACAAAC 17350 

ACGCCATCGA CGCGGTGGTG 174 0 0 

CCACCAGTGT CCACAGTGGA 1745 0 

CCGGCGCTAT GCTAAAATGA 17 50 0 

ACCGCCGCCG ACCCGGCACT 17 55 0 

AACCGCGCAC GTCGCACCGG 1760 0 

GCTGGCCGCG GGTATTGTCA 1765 0 

CCGCCGCAGC AGCCGCGGCC 17700 

AACGTGTATT GGGTGCGCGA 17750 

CACCCGCCCC CCGCGCAACT 17800 

ACTGTTGTAT GTATCCAGCG 17850 

CGCAAAATCA AAGAAGAGAT 17900 

CCCCCCGAAG AAGGAAGAGC 1795 0 

TCAAAAAGAA AAAGAAAGAT 18 00 0 

CTGCTGCACG CTACCGCGCC 18 05 0 

CGTAAAACGT GTTTTGCGAC 18100 

AGCGCTCCAC CCGCACCTAC 1815 0 

GAGGACCTGC TTGAGCAGGC 18 200 

AAAGCGGCAT AAGGACATGC 18250 

CACCTAGCCT AAAGCCCGTA 18 3 00 

CCGTCCGAAG AAAAGCGCGG 18350 

CACCGTGCAG CTGATGGTAC 18400 

AAAAAATGAC CGTGGAACCT 184 50 

ATCAAGCAGG TGGCGCCGGG 18500 



(88) 

ACTGGGCGTG CAGACCGTGG ACGTTCAGAT 
GTATTGCCAC CGCCACAGAG G G CAT G GAGA 
TCAGCGGTGG CGGATGCCGC GGTGCAGGCG 
GACCTCTACG GAGGTGCAAA CGGACCCGTG 
CCCGGCGCCC GCGCGGTTCG AGGAAGTACG 
CCCGAATATG CCCTACATCC TTCCATTGCG 
CTACACCTAC CGCCCCAGAA G AC GAG CAAC 
CTGGAACCCG CCGCCGCCGT CGCCGTCGCC 
TCCGTGCGCA GGGTGGCTCG CGAAGGAGGC 
AGCGCGCTAC CACCCCAGCA TCGTTTAAAA 
CAGATATGGC CCTCACCTGC CGCCTCCGTT 
GGAAGAATGC ACCGTAGGAG GGGCATGGCC 
CATGCGTCGT GCGCACCACC GGCGGCGGCG 
GCGGCGGTAT CCTGCCCCTC CTTATTCCAC 
GCCGTGCCCG GAATTGC AT C CGTGGCCTTG 
AAAAACAAGT TGCATGTGGA AAAATCAAAA 
GCTCGCTTGG TCCTGTAACT ATTTTGTAGA 
GTCTCTGGCC CCGCGACACG GCTCGCGCCC 
ATATCGGCAC CAGCAATATG AGCGGTGGCG 
TGGAGCGGCA TTAAAAATTT CGGTTCCACC 
GGCCTGGAAC AGCAGCACAG GCCAGATGCT 
AAAATTT C C A ACAAAAGGTG GTAGATGGCC 
GTGGTGGACC TGGCCAACCA GGCAGTGCAA 
TGATCCCCGC CCTCCCGTAG AGGAGCCTCC 
CTCCAGAGGG GCGTGGCGAA AAGCGTCCGC 
CTGGTGACGC AAATAGACGA GCCTCCCTCG 
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ACCCACTACC AGTAGCACCA 18550 

CACAAACGTC CCCGGTTGCC 18600 

GTCGCTGCGG CCGCGTCCAA 18 650 

GATGTTTCGC GTTTCAGCCC 18700 

GCGCCGCCAG CGCGCTACTG 18750 

CCTACCCCCG GCTATCGTGG 18800 

TACCCGACGC CGAACCACCA 18 850 

AGCCCGTGCT GGCCCCGATT 18900 

AGGACCCTGG TGCTGCCAAC 18950 

GCCGGTCTTT GTGGTTCTTG 19000 

TCCCGGTGCC GGGATTCCGA 19050 

GGCCACGGCC TGACGGGCGG 19100 

CGCGTCGCAC CGTCGCATGC 19150 

TGATCGCCGC GGCGATTGGC 19200 

CAGGCGCAGA GACACTGATT 19250 

TAAAAAGTCT GGACTCTCAC 19300 

ATGGAAGACA TCAACTTTGC 19350 

GTTCATGGGA AACTGGCAAG 194 00 

CCTTC AG CTG GGGCTCGCTG 19 450 

GTTAAGAACT ATGGCAGCAA 19 500 

GAGGGATAAG TTGAAAGAGC 19550 

TGGCCTCTGG CATTAGCGGG 19 600 

AATAAGATTA ACAGTAAGCT 19650 

ACCGGCCGTG GAGACAGTGT 19700 

GCCCCGACAG GGAAGAAACT 19750 

TACGAGGAGG, CACTAAAGCA 19800 



(89) 

AGGCCTGCCC ACCACCCGTC CCATCGCGCC 
GCCAGCACAC ACCCGTAACG CTGGACCTGC 
CAGAAACCXG TGCTGCCAGG CCCGACCGCC 
CCGCGCGTCC CTGCGCCGCG CCGCCAGCGG 
TAGCCAGTGG CAACTGGCAA AGCACACTGA 
GTGCAATCCC TGAAGCGCCG ACGATGCTTC 
TGTGTGT CAT GTATGCGTCC ATGTCGCCGC 
CGCGCGCCCG CTTTCCAAGA TGGCTACCCC 
CTTACATGCA CATCTCGGGC CAGGACGCCT 
CTGGTGCAGT TTGCCCGCGC CACCGAGACG 
GTTTAG AAA C CCCACGGTGG CGCCTACGCA 
CCCAGCGTTT GACGCTGCGG XTCATCCCTG 
TACTCGTACA AGGCGCGGTT CACCCTAGCT 
GGACATGGCT TCCACGTACT TTGACATCCG 
CTA CTTTTAA GCCCTACTCT GGCACTGCCT 
GGTGCCCCAA ATCCTTGCGA ATGGGATGAA 
AAACCTAGAA GAAGAGGACG ATGACAACGA 
CTGAGCAGCA AAAAACTCAC GTATTTGGGC 
AATATTACAA AGGAGGGTAT TCAAATAGGT 
ATATGCCGAT AAAACATTTC AACCTGAACC 
GGTACGAAAC TGAAATTAAT CATGCAGCTG 
ACCCCAATGA AACCATGTTA CGGTTCATAT 
TGGAGGGCAA GGCATTCTTG TAAAGCAACA 
AAGTGGAAAT GCAATTTTTC TCAACTACTG 
GATAACTTGA CTCCTAAAGT GGTATTGTAC 
AACCCCAGAC ACT CATATTT CTTACATGCC 
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CATGGCTACC 


GGAGTGCTGG 


19850 


CTCCCCCCGC 


CGACACCCAG 


19900 


GTTGTTGTAA 


CCCGTCCTAG 


19950 


TCCGCGATCG 


TTGCGGCCCG 


20000 


ACAGCATCGT 


GGGTCTGGGG 


20050 


TGAATAGCTA 


ACGTGTCGTA 


2 0100 


CAGAGGAGCT 


GCTGAGCCGC 


20150 


TTCGATGATG 


CCGCAGTGGT 


20200 


CGGAGTACCT 


GAGCCCCGGG 


20250 


TACTTCAGCC 


TGAATAACAA 


20300 


CGACGTGACC 


ACAGACCGGT 


20350 


TGGACCGTGA 


GGATACTGCG 


20400 


GTGGGTGATA 


ACCGTGTGCT 


20450 


CGGCGTGCTG 


GACAGGGGCC 


20500 


ACAACGCCCT 


GGCTCCCAAG 


20550 


GCTGCTACTG 


CTCTTGAAAT 


20600 


AGACGAAGTA 


GACGAGCAAG 


20650 


AGGCGCCTTA 


TTCXGGTATA 


20700 


GTCGAAGGTC 


AAACACCTAA 


20750 


TCAAATAGGA 


GAATCTCAGT 


20800 


GGAG AGTC CT 


TAAAAAGACT 


20850 


GCAAAACCCA 


CAAATGAAAA 


20900 


AAATGGAAAG 


CTAGAAAGTC 


20950 


AGGCGACCGC 


AGGCAATGGT 


21000 


AGTGAAGATG 


T AG AT ATA G A 


21050 


CACTATTAAG 


GAAGGTAACT 


21100 



(90) 

CACGAGAACT AATGGGCCAA CAATCTATGC 
GCTTTTAGGG ACAATTTTAT TGGTCTAATG 
TATGGGTGTT CTGGCGGGCC AAGCATCGCA 
TGCAAGACAG AAACACAGAG CTTTCATACC 
GGTGATAGAA CCAGGTACTT TTCTATGTGG 
TGATCCAGAT GXTAGAATTA TTGAAAATCA 
CAAATTACTG CTTTCCACTG GGAGGTGTGA 
AAGGTAAAAC CTAAAACAGG TCAGGAAAAT 
AGAATTTTCA GATAAAAATG AAATAAGAGT 
AAATCAATCT AAATGCCAAC CTGTGGAGAA 
GCGCTGTATT TGCCCGACAA GCTAAAGTAC 
TTCTGATAAC CCAAACACCT ACGACTACAT 
CCGGGTTAGT GGACTGCTAC ATTAACCTTG 
TATATGGACA ACGTCAACCC AXTTAACCAC 
CTACCGCTCA ATGTTGCTGG GCAATGGTCG 
AGGTGCCTCA GAAGTTCTTT GCCATTAAAA 
TCATACACCT ACGAGTGGAA CTTCAGGAAG 
GAGCTCCCTA GGAAATGACC TAAGGGTTGA 
ATAGCATTTG CCTTTACGCC ACCTTCTTCC 
TCCACGCTTG AGGCCATGCT TAGAAACGAC 
CGACTATCTC TCCGCCGCCA ACATGCTCTA 
CCAACGTGCC CAT ATC CATC CCCTCCCGCA 
TGGGCCTTCA CGCGCCTTAA GACTAAGGAA 
CTACGACCCT TATTACACCT ACTCTGGCTC 
CCTTTTACCT CAACCACACC TTTAAGAAGG 
TCTGTCAGCT GGCCTGGCAA TGACCGCCTG 
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GG AAG AGG G G 


1AA1 X r\ 1 1 


oil cn 
til jU 


1AI 1AGAAGA 




2 12 00 


Gl. X GAA1GG X 








TTATTCCATT 


213 00 


AA 1 GAGGG X G 


X X vjx*^-***J X" 


213 50 


Tx^eir * a rTri a 

J- v3orlri\~ x 


P AffX A A PTTC 


21400 


X J. AM X -H.l_.rt.Ly A 




2 1450 


GG A JL G G G AAA 


AAGA1 GG 1 AG 


Z X J u u 


1 GGAAAi AA1 


X X X vj X KxSjj 


Z lODU 


ATTTCCTG 1 A 


C1LLAALA1A 


/IbUU 


AGTCCTTCCA 


ACGTAAAAAT 


21650 


GAACAAGCGA 


GTGGTGGCTC 


2 17 00 


GAGCACGCTG 


GTCCCTTGAC 


2 1 / DU 


CACCGCAATG 


C1GGGG1GGG 


ZloUU 


CTATGTGCCC 


TTCLAt-A i GG 


ZIOjU 


ALL1 Gt- A It- 1 


r* pt rr P P rr* P 


2190 0 


Ls/i X La X X>Lrt.L_/\ 


X OVJ 1 


2 1950 


GGG AG CO. AG G 


> fprfl * * riTXtiTir 


2 2000 


LCATGGCCCA 


LAALMLLbLL. 


Z Z U JU 


ACCAACGACC 


AGT C CTTxAA 


£6lUU 


CCCTATACCC 


GCCAACGCxA 


•ini en 
JLDU 


ACTGGGCGGC 


TTTCCGCGGC 


22200 


ACCCCATCAC 


TGGGCTCGGG 


22250 


TATACCCTAC 


CTAGATGGAA 


22300 


TGGCCATTAC 


CTTTGACTCT 


22350 


CTTACCCCCA 


ACGAGTTTGA 


22400 



(91) 



AATTAAGCGC 


TCAGTTGACG 


GGGAGGGTTA 


TGACCAAAGA 


CTGGTTCCTG 


GTACAAATGC 


TACCAGGG CT 


TCTATATCCC 


AGAGAGCTAC 


OTTT AG AAA C 

vll IXiy fiA" w 


TTCCAGCCCA 


TGAGCCGTCA 


ACAAGGACTA 


CCAACAGGTG 


GGCATCCTAC 


TTTGTTGG CT 


ACCTTGCCCC 


CACCATGCGC 


TAACTTCCCC 


TATCCGCTTA 


TAGGCAAGAC 


AGAAAAAGTT 


TCTTTGCGAT 


CGCACCCTTT 


AAHTTTATGT 


CCATGGGCGC 


ACTCACAGAC 


CGCCAACTCC 


GCCCACGCGC 


TAGACATGAC 


ACG AG C C CAC 


C CTTCTTT AT 


GTTTTGTTTG 


GTGCACCGGC 


CGCACCGCGG 


CGTCATCGAA 


CTTCTCGGCC 


GGCAACGCCA 


CAACATAAAG 


AGCTGCCGCC 


ATGGGCTCCA 


GTGAGCAGGA 


AT CTTG G TT G 


TGGGCCATAT 


TTTTTGGGCA 


GG CTTTGTTT 


CTCCACACAA 


GCTCGCCTGC 


TCGCGAGACT 


GGGGGCGTAC 


ACTGGATGGC 


CAAAAACATG 


CTACCTCTTT 


GAGCCCTTTG 


AAGCAGGTTT 


ACCAGTTTGA 


GTACGAGTCA 


TGCTTCTTCC 


CCCGACCGCT 


GTATAACGCT 


TACAGGGGCC 


CAACTCGGCC 


GCCTGTGGAC 


CACGCCTTTG 


CCAACTGGCC 


CCAAACTCCC 


GAAC CTTATT 


ACCGGGGTAC 


CCAACTCCAT 


AGCCCACCCT 


GCGTCGCAAC 


CAGGAACAGC 


CACTCGCCCT 


ACTTCCGCAG 


CCACAGTGCG 


TTTTTGTCAC 


TTGAAAAACA 


TGTAAAAATA 
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CAACGTTGCC 


CAGTGTAACA 


22450 


TAGCTAACTA 


CAACATTGGC 


22500 


AAGGACCGCA 


TGTACTCCTT 


22550 


GGTGGTGGAT 


GATACTAAAT 


22600 


ACCAACACAA 


CAACTCTGGA 


22650 


GAAGGACAGG 


CCTACCCTGC 


22700 


CGCAGTTGAC 


AGCATTACCC 


22750 


GGCGCATCCC 


ATTCTCCAGT 


22800 


CTGGGCCAAA 


ACCTTCTCTA 


22850 


TTTTGAGGTG 


GATCCCATGG 


22900 


AAGTCTTTGA 


CGTGGTCCGT 


22950 


ACCGTGTACC 


TGCGCACGCC 


23000 


AAGCAAGCAA 


CATCAACAAC 


23050 


ACTGAAAGCC 


ATTGTCAAAG 


23100 


CCTATGACAA 


GCGCTTTCCA 


23150 


GCCATAGTCA 


ATACGGCCGG 


23200 


CTTTGCCTGG 


AACCCGCACT 


23250 


GCTTTTCTGA 


CCAGCGACTC 


23300 


CTCCTGCGCC 


G TAG CG C CAT 


23350 


GGAAAAGTCC 


ACCCAAAGCG 


23400 


TATTCTGCTG 


CATGTTTCTC 


23450 


ATGGATCACA 


ACCt-LALLAi 


4. J D U U 


GCTCAACAGT 


CCCCAGGTAC 


23550 


TCTACAGCTT 


CCTGGAGCGC 


23600 


CAGATTAGGA 


GCGCCACTTC 


23650 


ATGTACTAGA 


GACACTTTCA 


23700 



(92) 

ATAAAGGCAA ATGCTTTTAT TTGTACACTC 
ACCCTTGCCG TCTGCGCCGT TTAAAAATCA 
GCTATGCGCC ACTGGCAGGG ACACGTTGCG 
ACTTAAACTC AGGCACAACC ATCCGCGGCA 
CACAGGCTGC GCACCATCAC CAACGCGTTT 
CTTGAAGTCG CAGTTGGGGC CTCCGCCCTG 
CAGGGTTGCA GCACTGGAAC ACTAT CAGCG 
AGCACGCTCT TGTCGGAGAT CAGATCCGCG 
CAGGGCGAAC GGAGTCAACT TTGGTAGCTG 
GCCCAGGCTT TGAGTTGCAC TCGCACCGTA 
TGCCCGGTCT GGGCGTTAGG ATACAGCGCC 
CTTAAAAGCC ACCTGAGCCT TTGCGCCTTC 
ACTTGCCGGA AAACTGATTG GCCGGACAGG 
CTTGCGTCGG TGTTGGAGAT CTGCACCACA 
CACGATCTTG GCCTTGCTAG AGTGCTCCTT 
CGCTCGTCAC ATCCATTTCA ATCACGTGCT 
CCGTGTAGAC ACTTAAGCTC GCCTTCGATC 
CAACGCGCAG CCCGTGGGCT ' CGTGATGCTT 
ACTGCAGGTA CGCCTGChGG AATCGCCCCA 
TTG CTGGTGA AGGTCAGCTG CAACCCGCGG 
CTTGCATACG GCCGCCAGAG CTTCCACTTG 
TCG CCTTTAG ATCGTTATCC ACGTGGTACT 
GCCTCCATGC CCTTCTCCCA CGCAGACACG 
CATCACCGTA ATTTCACTTT CCGCTTCGCT 
GCGTCCGCAT ACCACGCGCC ACTGGGTCGT 
GTGCGCTTAC CTCCTTTGCC ATGCTTGATT 
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TCGGGTGATT 


ATTTACCCCC 


23750 


AAGGGGTTCT 


GCCGCGCATC 


23800 


ATACTGGTGT 


TTAGTGCTCC 


23850 


p. r TPGGTGAA 


GTTTTCACTC 


23900 


a rr n fZfVTPGG 

t\KJ LfivjO J- V— VJ V-7 


GCGCCG AT AT 


23950 




TTH PC; A.T ACA 

X X VJ X Awi 


2 4000 


LLbvj x J- *j 


CACGCTGGCC 


24050 


1 u L-ALiVj X i-*- x 


CCG CGTTG PT 

V-^VJ l^w X X VJ \— X 


24 100 




AAGGGCGCGT 


24150 


(ZTHGPATCAA 


AAGGTGACCG 


24200 


J. o Ln X AnAnw 


PPT TG AT CTG 


24250 




ATG CCGCAAG 


24300 


LLbLb JL v-o X *j 


PAPGPAGCAC 


24350 


X X X vyt* ULLL 


ACCGGTTCTT 


244 00 




TGPCCGTTTT 


24450 


LLliAl X XAX 




24500 


tpupp^ph^p 


GGTGCAGCCA 


24550 




TCTGCAAACG 


24600 


TPATP.GTCAC 


AAAGGTCTTG 


24650 


TGCTCCTCGT 


TCAGCCAGGT 


24700 


KTfACG CAGT 


AGTTTGAAGT 


24750 


TGTCCATCAG 


CGCGCGCGCA 


24800 


ATCGGCACAC 


TCAGCGGGTT 


24850 


GGGCTCTTCC 


TCTTCCTCTT 


24900 


CTTCATTCAG 


CCGCCGCACT 


24950 


AGCACCGGTG 


GGTTGCTGAA 


25000 



ACCCACCATT TG TAG CG CCA 
TTACCTCTGG TGATGGCGGG 
TTCTTCTTGG GCGCAATGGC 
GCTGGGTGTG CGCGGCACCA 
CGGACTCGAT ACGCCGCCTC 
GGCGGCGACG GGGACGGGGA 
CGCCGCACCG CGTCCGCGCT 
GACTGGCCAT TTCCTTCTCC 
GAGAAGAAGG ACAGCCTAAC 
CACCGATGCC GCCAACGCGC 
TTGAGGAGGA GGAAGTGATT 
GACGACGAGG ACCGCTCAGT 
C AA CG C A GAG GCAAACGAGG 
GCGACTACCT AGATGTGGGA 
CAGTGCGCCA TTATCTGCGA 
CGCCATAG CG GATGTCAGCC 
GCGTACCCCC CAAACGCCAA 
CTCAACTTCT ACCCCGTATT 
CAT CTTTTTC CAAAACTGCA 
GCCGAGCGGA CAAGCAGCTG 
ATCGCCTCGC TCAACGAAGT 
CGAGAAGCGC GCGGCAAACG 
GTCACTCTGG AGTGTTGGTG 
GTACTAAAAC GCAGCATCGA 
CCTACCCCCC AAGGTCATGA 
GTGCGCAGCC CCTGGAGAGG 



(93) 

CATCTTCTCT TTCTTCCTCG 
CGCTCGGGCT TGGGAGAAGG 
CAAATCCGCC GCCGAGGTCG 
GCG CGTCTTG TGATGAGTCT 
ATCCGCTTTT TTGGGGGCGC 
CGACACGTCC TCCATGGTTG 
CGGGGGTGGT TTCGCGCTGC 
TATAGGCAGA AAAAGATCAT 
CGCCCCCTCT GAGTTCGCCA 
CTACCACCTT CCCCGTCGAG 
ATCGAGCAGG ACCCAGGTTT 
ACCAACAGAG G ATAAAAAG C 
AACAAGTCGG GCGGGGGGAC 
GACGACGTGC TGTTGAAGCA 
CGCGTTGCAA GAGCGCAGCG 
TTGCCTACGA ACGCCACCTA 
GAAAACGGCA CATGCGAGCC 
TGCCGTGCCA GAGGTGCTTG 
AGATACCCCT ATCCTGCCGT 
GCCTTGCGGC AGGGCGCTGT 
GCCAAAAATC TTTGAGGGTC 
CTCTGCAACA GGAAAACAGC 
GAACTCGAGG GTGACAACGC 
GGTCACCCAC TTTGCCTACC 
GCACAGTCAT GAGTGAGCTG 
GATGCAAATT TGCAAGAACA 



¥f%¥ 11-5072 



CTGTCCACGA 


25050 


GCGCTTCTTT 


25100 


ATGGCCGCGG 


25150 


TCCTCGTCCT 


25200 


CCGGGGAGGC 


25250 


GGGGACGTCG 


25300 


TCCTCTTCCC 


25350 


GGAGTCAGTC 


25400 


CCACCGCCTC 


25450 


GCACCCCCGC 


25500 


TfiTAAGCGAA 


25550 


AA GA CC AG G A 


25600 


GAAAGG CATG 


25650 


TCTGCAGCGC 


25700 


ATGTGCCCCT 


25750 


TTCTCACCGC 


25800 


CAACCCGCGC 


25850 


CCACCTATCA 


25900 


GCCAACCGCA 


25950 


CATACCTGAT 


26000 


TTGGACGCGA 


26050 


GAAAATGAAA 


26100 


GCGCCTAGCC 


26150 


CGGCACTTAA 


26200 


ATCGTGCGCC 


26250 


AACAGAGGAG 


26300 



(94) 

GGCCTACCCG CAGTTGGCGA CGAGCAGCTA 
CGAGCCTGCC GACTTGGAGG AGCGACGCAA 
TCGTTACCGT GGAGCTTGAG TGCATGCAGC 
ATGCAGCGCA AG CTAGAGG A AACATTGCAC 
CGTACGCCAG GCCTGCAAGA TCTCCAACGT 
CCTACCTTGG AATTTTGCAC GAAAACCGCC 
TCCACGCTCA AGGGCGAGGC GCGCCGCGAC 
CTTATTTCTA TGCTACACCT GGCAGACGGC 
GCTTGGAGGA GTGCAACCTC AAGGAGCTGC 
TTGAAGGACC TATGGACGGC CTTCAACGAG 
GGCGGACATC ATTTTCCCCG AACGCCTGCT 
TGCCAGACTT CACCAGTCAA AGCATGTTGC 
CTAGAGCGCT CAGGAATCTT GCCCGCCACC 
CTTTGTGCCC ATTAAGTACC GCGAATGCCC 
GCTACCTTCT GCAGCTAGCC AACTACCTTG 
GAAGACGTGA GCGGTGACGG TCTACTGGAG 
ATGCACCCCG CACCGCTCCC TGGTTTGCAA 
GTCAAATTAT CGGTACCTTT GAGCTGCAGG 
TCCGCGGCTC CGGGGTTGAA ACTCACTCCG 
CCTTCGCAAA TTTGTACCTG AGGACTACCA 
ACGAAGACCA ATCCCGCCCG CCAAATGCGG 
ACCCAGGGCC ACATTCTTGG CCAAXTGCAA 
AGAGTTTCTG CTACGAAAGG GACGGGGGGT 
GCGAGGAGCT CAACCCAATC CCCCCGCCGC 
CCGCGGGCCC TTGCTTCCCA GGATGGCACC 
CGCCGCCACC CACGGACGAG GAGGAATACT 



%f%¥ 1 1-507240 

GCGCGCTGGC TTCAAACGCG 263 50 

ACTAATGATG GCCGCAGTGC 2 64 00 

GGTTCTTTGC TGACCCGGAG 2 64 50 

TACACCTTTC GACAGGGCTA 2 6500 

GGAGCTCTGC AACCTGGTCT 2 6550 

TTGGGCAAAA CGTGCTTCAT 2 66 00 

TACGTCCGCG ACTGCGTTTA 2 6650 

CATGGGCGTT TGGCAGCAGT 2 67 00 

AGAAACTGCT AAAGCAAAAC 2 6750 

CGCTCCGTGG CCGCGCACCT 2 68 00 

TAAAACCCTG CAACAGGGTC 2 6850 

AGAACTTTAG GAACTTTATC 26900 

TGCTGTGCAC TTCCTAGCGA 2 6950 

TCCGCCGCTT TGGGGCCACT 27000 

CCTACCACTC TGACATAATG 27050 

TGTCACTGTC GCTGCAACCT 27100 

TTCGCAGCTG CTTAACGAAA 27150 

GTCCCTCGCC TGACGAAAAG 27200 

GGGCTGTGGA CGTCGGCTTA 27250 

CGCCCACGAG ATTAGGTTCT 273 00 

AGCTTACCGC CTGCGTCATT 273 50 

GCCATCAACA AAGCCCGCCA 2 74 00 

TTACTTGGAC CCCCAGTCCG 274 50 

CGCAGCCCTA TCAGCAGCAG 27500 

CAAAAAGAAG CTGCAGCTGC 27550 

GGGACAGTCA GGCAGAGGAG 27 600 



(95) 

GTTTTGGACG AGGAGGAGGA GGACATGATG 
CGAGGAAGCT TCCGAGGTCG AAGAGGTGTC 
CGGTCGCATT CCCCTCGCCG GCGCCCCAGA 
ATGGCTACAA CCTCCGCTCC TCAGGCGCCG 
ACCCAACCGT AGATGGGACA CCACTGGAAC 
AGCCGCCGCC GTTAGCCCAA GAGCAACAAC 
TGGCGCGGGC ACAAGAACGC CATAGTTGCT 
CAACATCTCC TTCGCCCGCC GCTTTCTTCT 
TCCCCCGTAA CATCCTGCAT TACTACCGTC 
ACCGGCGGCA GCGGCAGCGG CAGCAACAGC 
GGCGACCGGA TAGCAAGACT CTGACAAAGC 
GCAGCAGCAG GAGGAGGAGC GCTGCGTCTG 
GACCCGCGAG CTTAGAAACA GGATTTTTCC 
AACAGAGCAG GGGCCAAGAA CAAGAGCTGA 
CGATCCCTCA CCCGCAGCTG CCTGTATCAC 
GCGCACGCTG GAAGACGCGG AGGCTCTCTT 
CTCTTAAGGA CTAGTTTCGC GCCCTTTCTC 
CGTCATCTCC AGCGGCCACA CCCGGCGCCA 
TATGAGCAAG GAAATTCCCA CGCCCTACAT 
TGGGACTTGC GGCTGGAGCT GCCCAAGACT 
ATGAGCGCGG GACCCCACAT GATATCCCGG 
CCGAAACCGA ATTCTCTTGG AACAGGCGGC 
ATAACCTTAA TCCCCGTAGT TGGCCCGCTG 
CCCGCTCCCA CCACTGTGGT ACTTCCCAGA 
GATGACTAAC TCAGGGGCGC AGCTTGCGGG 
GGTCGCCCGG GCAGGGTATA ACTCACCTGA 



^¥ 1 1 -5 0 7 2 4 0 

GAAGACTGGG AGAGCCTAGA 27650 

AGACGAAACA CCGTCACCCT 277 00 

AATCGGCAAC CGGTTCCAGC 2 77 50 

CCGGCACTGC CCGTTCGCCG 27800 

CAGGGCCGGT AAGTCCAAGC 278 50 

AGCGCCAAGG CTACCGCTCA 279 00 

TGCTTGCAAG ACTGTGGGGG 27950 

CTACCATCAC GGCGTGGCCT 28000 

ATCTCTACAG CCCATACTGC 28050 

AGCGGCCACA CAGAAGCAAA 2 8100 

CCAAGAAATC CACAGCGGCG 28150 

GCGCCCAACG AACCCGTATC 28200 

CACTCTGTAT GCTATATTTC 282 50 

AAATAAAAAA CAGGTCTCTG 283 00 

AAAAGCGAAG ATCAGCTTCG 2 8350 

CAGTAAATAC TGCGCGCTGA 2 84 00 

AAATTTAAGC GCGAAAACTA 28450 

GCACCTGTCG TCAGCGCCAT 28500 

GTGGAGTTAC CAGCCACAAA 28550 

ACTCAACCCG AATAAACXAC 28 600 

GTCAACGGAA TCCGCGCCCA 28 650 

TATTACCACC ACACCTCGTA 2 8 700 

CCCTGGTGTA CCAGGAAAGT 2875 0 

GACGCCCAGG CCGAAGTTCA 28800 

CGGCTTTCGT CACAGGGTGC 28850 

CAATCAGAGG GCGAGGTATT 28 9 00 



(96) 



L.Al?l. J. LAALb 


ALbAbl l*bw 1 




IjAt-AJ. 1 ±L.ALi 






C AATC CTAAL 






GGAACTC I G(- 




U L3jMt7 X llulU 


CTTCTCGGGA 






ACGCGGTAAA 


G G A C 1<- Lj t, U 


GAGGGCXACG 


GCAGAGCAAC 


IbCGLLl LsAA 


ACACCTbGTC 


CTTTGCCCGC 


GACTCCGGTG 


AGTTTTGCTA 


ATATCGAGGG 


CCCGGCGCAC 


GGCGTCCGGC 


GCCCGTAGCC 


TGATTCGGGA 


GTTTACCCAG 


GGACAGGGGA 




rCACTGTGAT 


GATTACATCA 


AGATCTTTGT 


TGCCATCTCT 


AGAAATTAAA 


ATATACTGGG 


GCTCCTATCG 


TCTTCACCCG 


CCCAAGCAAA 


CCAAGGCGAA 


ATCTCTCCCT 


UlGALrAiX IA 


CAACAGTTTC 


ALCiACjACjAAL 


LlLi I— I— Lt At* L. 


i LAbL 1 AC i C 


J7CC1 lALLIb 


UL.L»Ij(jAAI-Vj 1 


AL-oACj i. GC.C> 1 






AbALl X 1 1 1 C 


TGTTTACCAG 


AACAGGAGG 1 


GAG CTTAG AA 


AAAGGCGCAG 


CIAC I G 1 GGG 


G i r TA x GAAC 


CTATT C TAAT 


rr\ T> f~* r~ riVTirp /-»rp 

ICAGLil 1 1L1 


C- 1 AGAAX GGG 


TTGTGATTCT 


CTTTATTCTT 


ATACTAACGC 


GCCTGCTGTG 


TGCACATTTG 


CATTTATTGT 


TCGCCACCCA 


AGATGATTAG 


GTACATAATC 


GTCAGCCCAC 


GGTACCACCC 


AAAAGGTGGA 


ATGTTACATT 


CGCAGCTGAA 


GCTAATGAGT 



1 1-5072 

CTTGGTCTCC GTCCGGACGG 28950 

TTCATTCACG CCTCGTCAGG 29000 

AGCCGCGCTC TGGAGGCATT 29050 

CCATCGGTCT ACTTTAACCC 29100 

TCAATTTATT CCTAACTTTG 29150 

ACTGAATGTT AAGTGGAGAG 29200 

CACTGTCGCC GCCACAAGTG 292 50 

CTTTGAATTG CCCGAGGATC 29300 

TTACCGCCCA GGGAGAGCTT 293 50 

CGCCCCCTGC TAGTTGAGCG 294 00 

TTGCAACTGT CCTAACCTTG 294 50 

GTGCTGAGTA TAATAAATAC 29500 

CCATCCTGTA AACGCCACCG 29550 

CCTTACCTGG TACTTTTAAC 29600 

AACCCAGACG GAGTGAGTCT 2 9650 

CATCAGAAAA AACACCACCC 2 97 00 

CACCGGCCGC TGCACCACAC 2 9750 

CGGACAGACC T CAATAACTC 29800 

AACCCTTAGG GTATTAGGCC 29850 

AATTCAAGCA ACTCTACGGG 2 9900 

GGTTGGGGTT ATTCTCTGTC 2 995 0 

TTCTCTGCCT AAGGCTCGCC 3 0000 

CAGCTTTTTA AACGCTGGGG 3 0050 

CTAGGTTTAC TCACCCTTGC 3 0100 

TTTTAAGGAG CCAGCCTGTA 3 0150 

GCACCACTCT TATAAAATGC 30200 



ACCACAGAAC 
GTATGCTGTT 
TTACAGTTTT 
TTTTATGAAA 
GTGGCCCCCA 
CTATGCTAAT 
TACAAAAGCA 
TAAGTTACAA 
AACAAATTCA 
GGTCATTTCC 
ATATGCTCCA 
CTGACTTTGG 
CGACCCACCC 
CGGACTTACA 
ACTGGGATAA 
TGCCTTATTA 
ACCACCCATC 
TCCATAGATT 
TTAAATGAGA 
CTTTTTTGTG 
CTGCATTCCA 
CGCTCATCTG 
GACTGGGTCT 
GGACAGGACT 
TGTGACTTTT 
CCTCCAAGCC 



ATGAAAAGCT 
TATGCTATTT 
CCAGGGTAAA 
TGTGCGACAT 
CAAAATTGTG 
TACAGTGCTC 
GACGCAGCTT 
AGCTAATGTC 
AAAAGTTAGC 
TGCTCAATAC 
GCGCTACAAC 
CCAGCACCTG 
TAACAGAGAT 
TCTACCACAA 
CTTGGGCATG 
TTATGTGGCT 
TATA GTC CCA 
GGACGGACTG 
CATGATTCCT 
CGTGCTCCAC 
GCCTTCACAG 
CAGCCTCATC 
GTGTGCGCTT 
ATAGCTGAGC 
CTGCTGATTA 
TCAAAGACAT 



(97) 

GCTTATTCGC 

GGCAGCCAGG 

AGTCATAAAA 

TACCATGTAC 

TGGAAAACAC 

GCTTTGGTCT 

TATTGAGGAA 

AC C ACT AA CT ' 

ATTATAATTA 

CATTCCCCTG 

CTTGAAGTCA 

TCCCGCGGAT 

GACCAACACA 

ATACACCCCA 

TGGTGGTTCT 

CATCTGCTGC 

TCATTGTGCT 

AAACACATGT 

CGAGTTTTTA 

ATTGGCTGCG 

TCTATTTGCT 

ACTGTGGTCA 

TGCATATCTC 

TTCTTAGAAT 

TTTGCACCCT 

ATATCATGCA 



CACAAAAACA 
TGACACTACA 
CTTTTATGTA 
ATGAGCAAAC 
TGGCACTTTC 
GTACCCTACT 
AAGAAAATGC 
GCTTTACTCG 
GAATAGGATT 
AACAATTGAC 
GGCTTCCTGG 
TTGTTCCAGT 
ACCAACGCGG 
AGTTTCTGCC 
CCATAGCGCT 
CTAAAGCGCA 
ACACCCAAAC 
TCTTTTCTCT 
TATTACTGAC 
GTTTCTCACA 
TTACGGATTT 
TCGCCTTTAT 
AGACACCATC 
TCTTTAATTA 
ATCTGCGTTT 
GATTCACTCG 



AAATTGGCAA 
GAGTATAATG 
TACTTTTCCA 
AG T AT AAGTT 
TGCTGCACTG 
CTATATTAAA 
CTTAATTTAC 
CTGCTTGCAA 
TAAACCCCCC 
TCTATGTGGG 
ATGTCAGCAT 
CCAA CTACAG 
CCGCCGCTAC 
TTTGTCAATA 
TATGTTTGTA 
AACGCGCCCG 
AATGATGGAA 
TACAGTATGA 
CCTTGTTGCG 
TCGAAGTAGA 
GTCACCCTCA 
CCAGTGCATT 
CCCAGTACAG 
TGAAATTTAC 
TGTTCCCCGA 
TATATGGAAT 



1-507 

30250 

30300 

30350 

30400 

30450 

30500 

30550 

30600 

30650 

30700 

30750 

30800 

30850 

30900 

30950 

31000 

31050 

31100 

31150 

31200 

31250 

31300 

31350 

31400 

31450 

31500 



(98) 

ATTCCAAGTT GCTACAATGA AAAAAG C GAT 
TGCAATCATC TCTGTTATGG TGTTCTGCAG 
TATATCCCTA CCTTGACATT GGCTGGAAAC 
CCAACTTTCC CCGCGCCCGC TATGCTTCCA 
CGGCTTTGTC CCAGCCAATC AGCCTCGCCC 
AAATCAGCTA CTTTAATCTA ACAGGAGGAG 
AGAAATGGAC GGAATTATTA C AG A G C AG C G 
CAGCGGCCGA GCAACAGCGC ATGAATCAAG 
TTGCACCAGT GCAAAAGGGG TATCTTTTGT 
CACCTACGAC AGTAATACCA CCGGACACCG 
CCAAGCGTCA GAAATTGGTG GTCATGGTGG 
ACTCAGCACT CGGTAG AAA C CGAAGGCTGC 
ACCTGAGGAT CTCTGCACCC TTATTAAGAC 
TTATTCCCTT TAACTAATAA AAAAAAATAA 
ATCAGTTAGC AAATTT CTGT CCAGTTTATT 
CCTCCCAGCT CTGGTATTGC AGCTTCCTCC 
AATCTAAATG GAATGTCAGT TTCCTCCTGT 
TATCTTCATG TTGTTGCAGA TGAAGCGCGC 
TCAACCCCGT GTATCCATAT GACACGGAAA 
TTTCTTACTC CTCCCTTTGT ATCCCCCAAT 
TGGGGTACTC TCTTTGCGCC TATCCGAACC 
TGCTTGCGCT CAAAATGGGC AACGGCCTCT 
CTTACCTCCC AAAATGTAAC CACTGTGAGC 
GTCAAACATA AACCTGGAAA TATCTGCACC 
CCCTAACTGT GGCTGCCGCC GCACCTCTAA 
ACCATGCAAT CACAGGCCCC GCTAACCGTG 



1 1-507240 

CTTTCCGAAG CCTGGTTATA 31550 

TACCATCTTA GCCCTAGCTA 31600 

GAATAGATGC CATGAACCAC 31650 

CTGCAACAAG TTGTTGCCGG 31700 

CACTTCTCCC ACCCCCACTG 31750 

ATGACTGACA CCCTAGATCT 31800 

CCTGCTAGAA AGACGCAGGG 31850 

AGCTCCAAGA CATGGTTAAC 31900 

CTGGTAAAGC AGGCCAAAGT 3195 0 

CCTTAGCTAC AAGTTGCCAA 3 2000 

GAGAAAAGCC CATTACCATA 3 2050 

ATTCACTCAC CXXGTCAAGG 3 210 0 

CCTGTGCGGT CTCAAAGATC 3 215 0 

TAAAG CAT CA CTTACTTAAA 3 2200 

CAGCAGCACC TCCTTGCCCT 3 225 0 

TGGCTGCAAA CTTTCTCCAC 3 2300 

TCCTGTCCAT CCGCACCCAC 3 235 0 

AAGACCGTCT GAAGATACCT 32 400 

CCGGTCCTCC AACTGTGCCT 3245 0 

GGGTTTCAAG AGAGTCCCCC 32500 

TCTAGTTACC TCCAATGGCA 32550 

CTCTGGACGA GGCCGGCAAC 32600 

CCACCTCTCA AAAAAACCAA 3 2 650 

CCTCACAGTT ACCTCAGAAG 327 00 

TGGTCGCGGG CAACACACTC 3 2 750 

CACGACTCCA AACTTAGCAT 32 800 



TGCCACCCAA 
CATCAGGCCC 
TCACCCCCTC 
GCCCATTTAT 
TGCATGTAAC 
GTGACTATTA 
TTTTGATTCA 
TTGATTCTCA 
GCTCAAAACC 
CTCAGCCCAC 
CAGCTTCAAA 
GGGTTGATGT 
TGAATTTGGT 
TTGGCCATGG 
GGAACTGGCC 
AAATAATGAT 
GTAGACTAAA 
TGTGGCAGTC 
TTTGGCTCCA 
TTGACGAAAA 
TGGAACTTTA 
TGTTGGATTT 
CTGCCAAAAG 
AAACCTGTAA 
CACAACTCCA 
ACAACTACAT 



GGACCCCTCA 
CCTCACCACC 
TAACTACTGC 
ACACAAAATG 
AGACGACCTA 
ATAATACTTC 
CAAGGCAATA 
AAACAGACGC 
AACTAAATCT 
AACTTGGATA 
CAATTCCAAA 
TTGACGCTAC 
TCACCTAATG 
CCTAGAATTT 
TTAGTTTTGA 
AAGCTAACTT 
TGCAGAGAAA 
AAATACTTGC 
ATATCTGGAA 
TGGAGTGCTA 
GAAATGGAGA 
ATGCCTAACC 
TAACATTGTC 
CACTAACCAT 
AGTGCATACT 
TAATGAAATA 



(99) 

CAGTGTCAGA 
ACCGATAGCA 
CACTGGTAGC 
GAAAACTAGG 
AACACTTTGA 
CTTGCAAACT 
TGCAACTTAA 
CTTATACTTG 
AAGACTAGGA 
TTAACTACAA 
AAGCTTGAGG 
AGCCATAGCC 
CACCAAACAC 
GATTCAAACA 
CAGCACAGGT 
TGTGGACCAC 
GATGCTAAAC 
TACAGTTTCA 
CAGTTCAAAG 
CTAAACAATT 
TCTTACTGAA 
TATCAGCTTA 
AGTCAAGTTT 
TACACTAAAC 
CTATGTCATT 
TTTGCCACAT 



AGGAAAGCTA 
GTACCCTTAC 
TTGGGCATTG 
ACTAAAGTAC 
CCGTAGCAAC 
AAAGTTACTG 
TGTAGCAGGA 
ATGTTAGTTA 
CAGGGCCCTC 
CAAAGGCCTT 
TTAACCTAAG 
ATTAATGCAG 
AAATCCCCTC 
AGGCTATGGT 
G C C ATT A C AG 
ACCAGCTCCA 
TCACTTTGGT 
GTTTTGGCTG 
TGCTCATCTT 
CCTTCCTGGA 
GGCACAGCCT 
TCCAAAATCT 
ACTTAAACGG 
GGTACACAGG 
TTCATGGGAC 
CCTCTTACAC 



GCCCTGCAAA 
TATCACTGCC 
ACTTGAAAGA 
GGGGCTCCTT 
TGGTCCAGGT 
GAGCCTTGGG 
GGACTAAGGA 
TCCGTTTGAT 
TTTTTATAAA 
TACTTGTTTA 
CACTGCCAAG 
GAGATGGGCT 
AAAACAAAAA 
TCCTAAACTA 
TAGGAAACAA 
TCTCCTAACT 
CTTAACAAAA 
TTAAAGGCAG 
ATTATAAGAT 
CCCAGAATAT 
ATACAAACGC 
CACGGTAAAA 
AGACAAAACT 
AAACAGGAGA 
TGGTCTGGCC 
TTTTTCATAC 



1-5072 
32850 
32900 
32950 
33000 
33050 
33100 
33150 
33200 
33250 
33300 
33350 
33400 
33450 
33500 
33550 
33600 
33650 
33700 
33750 
33800 
33850 
33900 
33950 
34000 
34050 
34100 



ATTGCCCAAG 
TTCAATTGCA 
CCACCACATA 
CCTAGTATTC 
TTTCTCCCCG 
TTCTTAGGTG 
AG T GAT ATT A 
AAATCAGGCA 
ATGCAGATAA 
TTTTTCTCTC 
AACAAAAAAA 
AC CCTTATAA 
AAACTGGTCA 
CCGGAGTCAT 
CAGTGCTAAA 
GTAGAGACAA 
GAGAAAAACA 
ACCCTCCCGC 
GTCAGCCTTA 
ACGGCACCAG 
GAGTATATAT 
CACCCAGAAA 
CCCACAACTT 
CCCATTTTAA 
AAAACCTACG 



AATAAAGAAT 
GAAAATTTCA 
GCTTATACAG 
AACCTGCCAC 
GCTGGCCTTA 
TTATATTCCA 
ATAAACTGGC 
AAGCCTCGCG 
AGGCAGGTAA 
AAACATGTCT 
CATTTAAACA 
GCATAAGACG 
CCGTGATTAA 
AATGTAAGAC 
AAGCGACCGA 
CATTACAGCC 
CATAAACACC 
TCCAGAACAA 
CCAGTAAAAA 
CTCAATCAGT 
AGGACTAAAA 
ACCGCACGCG 
CCTCAAATCG 
GAAAACTACA 
TCACCCGCCC 



(100) 

CGTTTGTGTT 
AGTCATTTTT 
ATCACCGTAC 
CTCCCTCCCA 
AAAAG CAT C A 
CACGGTTTCC 
GGCGATATAA 
CAAAAAAGAA 
GCTCCGGAAC 
GCGGGTTTCT 
TTAGAAGCCT 
GACTACGGCC 
AAAGCACCAC 
TCGGTAAACA 
AATAGCCCGG 
CCCATAGGAG 
TGAAAAACCC 
CATACAGCGC 
AGAAAACCTA 
CACAGTGTAA 
AATGACGTAA 
AACCTACGCC 
TCACTTCCGT 
ATTCCCAACA 
CGTTCCCACG 



ATGTTTCAAC 
CATTCAGTAG 
CTTAATCAAA 
ACACACAGAG 
TATCATGGGT 
TGTCGAGCCA 
AATGCAAGGT 
AGCACATCGT 
CACCACAGAA 
G CAT AAA CA C 
GTCTTACAAC 
ATGCCGGCGT 
CGACAGCTCC 
CATCAGGTTG 
GGGAATACAT 
GTATAACAAA 
TCCTGCCTAG 
TTCACAGCGG 
TTAAAAAAAC 
AAAAG GG CCA 
CGGTTAAAGT 
CAGAAACGAA 
TTTCCCACGT 
CATACAAGTT 
CCCCGCGCCA 



GTGTTTATTT 
TATAGCCCCA 
CTCACAGAAC 
TACACAGTCC 
AACAGACATA 
AACGCTCATC 
GCTGCTCAAA 
AGTCATGCTC 
AAAGACACCA 
AAAATAAAAT 
AGGAAAAACA 
GACCGTAAAA 
TCGGTCATGT 
ATTCATCGGT 
ACCCGCAGGC 
ATTAATAGGA 
GCAAAATAGC 
CAGCCTAACA 
ACCACTCGAC 
AGTGCAGAGC 
CCACAAAAAA 
AGCCAAAAAA 
TACGTAACTT 
ACTCCGCCCT 
CGTCACAAAC 



1-507 

34150 

34200 

34250 

34300 

34350 

34400 

34450 

34500 

34550 

34600 

34650 

34700 

34750 

34800 

34850 

34900 

34950 

35000 

35050 

35100 

35150 

35200 

35250 

35300 

35350 



(101) WSTl 1 -5 0 7 2 4 0 

TCCACCCCCT CATTAT CATA TTGGCTTCAA TCCAAAATAA GGTATATTAT 3 54 00 
TGATGATG 3 54 08 

c 2 ) 4 v>mm ■. 
c i ) e?ij©.*h& : 

(A) gj^ij©^^ : 8 5 0 9£g*t 

(o §t©& : 

(D) hfpy-: W^tt L 
( i i ) : c D N A 



GCCCAATACG 


CAAACCGCCT 


CTCCCCGCGC 


GTTGGCCGAT 


TCATTAATGC 


50 


AGCTGCGCGC 


TCGCTCGCTC 


ACTGAGGCCG 


CCCGGGCAAA 


GCCCGGGCGT 


100 


CGGGCGACCT 


TTGGTCGCCC 


GGCCTCAGTG 


AGCGAGCGAG 


CGCGCAGAGA 


150 


GGGAGTGGCC 


AACTCCATCA 


CTAGGGGTTC 


CTTGTAGTTA 


ATGATTAACC 


200 


CGCCATGCTA 


CTTATCTACG 


TAGCCATTCT 


CTAGCCCCTG 


CAGGTCGTTA 


250 


CATAACTTAC 


GGTAAATGGC 


CCGCCTGGCT 


GACCGCCCAA 


CGACCCCCGC 


300 


CCATTGACGT 


CAATAATGAC 


GTATGTTCCC 


ATAGTAACGC 


CAATAGGGAC 


350 


TTTCCATTGA 


CGTCAATGGG 


TGGAGTATTT 


ACGGTAAACT 


GCCCACTTGG 


400 


CAGTACATCA 


AGTGTATCAT 


ATGCCAAGTA 


CGCCCCCTAT 


TGACGTCAAT 


450 


GACGGTAAAT 


GGCCCGCCTG 


GCATTATGCC 


CAGTACATGA 


CCTTATGGGA 


50.0 


CTTTCCTACT 


TGGCAGTACA 


TCTACGTATT 


AGTCATCGCr 


ATTACCATGG 


550 


TGATGCGGTT 


TTGGCAGTAC 


ATCAATGGGC 


GTGGATAGCG 


GTTTGACTCA 


600 


CGGGGATTTC 


CAAGTCTCCA 


CCCCATTGAC 


GTCAATGGGA 


GTTTGTTTTG 


650 


GCACCAAAAX 


CAACGGGACT 


TTCCAAAATG 


TCGTAACAAC 


TCCGCCCCAT 


700 


TGACGCAAAT 


GGGCGGTAGG 


CGTGTACGGT 


GGGAGGTCTA 


TfcTAAGCAGA 


750 


GCTCGTTTAG 


TGAACCGTCA 


GATCGCCTGG 


AGACGCCATC 


CACGCTGTTT 


800 


TGACCTCCAT 


AGAAGACACC 


GGGACCGATC 


CAGCCTCCGQ 


ACTCTAGAGG 


850 


ATCCGGTACT 


CGAGGAACTG 


AAAAACCAGA 


AAGTTAACTG 


GTAAGTTTAG 


900 



(102) 

TCTTTTTGTC TTTTATTTCA GGTCCCGGAT 
AG AACTG CTC CTCAGTGGAT GTTGCCTTTA 
TGTTACTTCT GCTCTAAAAG CTGCGGAATT 
CGGGGATCGA AAGAGCCTGC TAAAGCAAAA 
ACTTTGA CCA ACAAGAACGT GATTTTCGTT 
TCTGGACACC AGCAAGGAGC TGCTCAAGCG 
GTCGTGACTG GGAAAACCCT GGCGTTACCC 
CATCCCCCTT TCGCCAGCTG GCGTAATAGC 
CCCTTCCCAA CAGTTGCGCA GCCTGAATGG 
TTCCGGCACC AGAAGCGGTG CCGGAAAGCT 
GAGGCCGATA CTGTCGTCGT CCCCTCAAAC 
TGCGCCCATC TACACCAACG TAACCTATCC 
TTGTTCCCAC GGAGAATCCG ACGGGTTGTT 
GATGAAAGCT GGCTACAGGA AGGCCAGACG 
TAACTCGGCG TTTCATCTGT GGTGCAACGG 
AGGACAGTCG TTTGCCGTCT GAATTTGACC 
GGAGAAAACC GCCTCGCGGT GATGGTGCTG 
TCTGGAAGAT CAGGATATGT GGCGGATGAG 
CGTTGCTGCA TAAACCGACT ACACAAATCA 
CGCTTTAATG ATGATTTCAG CCGCGCTGTA 
GTGCGGCGAG TTGCGTGACT ACCTACGGGT 
GTGAAACGCA GGTCGCCAGC GGCACCGCGC 
GATGAGCGTG GTGGTTATGC CGATCGCGTC 
AAACCCGAAA CTGTGGAGCG CCGAAATCCC 
TTGAACTGCA CACCGCCGAC GGCACGCTGA 
GTCGGTTTCC GCGAGGTGCG GATTGAAAAT 



^g^P 1 1 -5 0 7 2 4 0 

CCGGTGGTGG TGCAAATCAA 9 50 

CTTCTAGGCC TGTACGGAAG 1000 

GTACCCGCGG CCGCAATTCC 1050 

AAGAAGTCAC CATGTCGTTT 1100 

GCCGGTCTGG GAGGCATTGG 1150 

CGATCCCGTC GTTTTACAAC 12 00 

AACTTAATCG CCTTGCAGCA 12 50 

GAAGAGGCCC GCACCGATCG 13 00 

CGAATGG CGC TTTGCCTGGT 13 50 

GGCTGGAGTG CGATCTTCCT 14 00 

TGGCAGATGC ACGGTTACGA 14 50 

CATTACGGTC AATCCGCCGT 1500 

ACTCGCTCAC ATTTAATGTT 15 50 

CGAATTATTT TTGATGGCGT 1600 

GCGCTGGGTC GGTTACGGCC 1650 

TGAGCGCATT TTTACGCGCC 1700 

CGTTGGAGTG ACGGCAGTTA 1750 

CGGCATTTTC CGTGACGTCT 1800 

GCGATTTCCA TGTTGCCACT IB 50 

CTGGAGGCTG AAGTTCAGAT 1900 

AACAGTTTCT TTATGGCAGG 1950 

CTTTCGGCGG TGAAATTATC 2 000 

ACACTACGTC TGAACGTCGA 2 050 

GAATCTCTAT CGTGCGGTGG 2100 

TTGAAGCAGA AGCCTGCG AT 2150 

GGTCTGCTGC, TGCTGAACGG 22 00 



(103) 1 1 -5 0 7 2 4 0 

CAAGCCGTTG CTGATTCGAG GCGTTAACCG TCACGAGCAT CATCCTCTGC 2 250 

ATGGTCAGGT CATGGATGAG CAGACGATGG TGCAGGATAT CCTGCTGATG 2 3 00 

AAGCAGAACA ACTTTAACGC CGTGCGCTGT TCGCATTATC CGAACCATCC 2 350 

GCTGTGGTAC ACGCTGTGCG ACCGCTACGG CCTGTATGTG GTGGATGAAG 2 400 

CCAATATTGA AACCCACGGC ATGGTGCCAA TGAATCGTCT GACCGATGAT 2 450 

CCGCGCTGGC TACCGGCGAT GAGCGAACGC GTAACGCGAA TGGTGCAGCG 2500 

CGATCGTAAT CACCCGAGTG TGATCATCTG GTCGCTGGGG AATGAATCAG 2 55 0 

GCCACGGCGC TAATCACGAC GCGCTGTATC GCTGGATCAA ATCTGTCGAT 2 600 

CCTTCCCGCC CGGTGCAGTA TGAAGGCGGC GGAGCCGACA CCACGGCCAC 2 65 0 

CGATATTATT TGCCCGATGT ACGCGCGCGT GGATGAAGAC CAGCCCTTCC 2 700 

CGGCTGTGCC GAAATGGTCC ATCAAAAAAT GGCTTTCGCT ACCTGGAGAG 2 75 0 

ACGCGCCCGC TGATCCTTTG CGAATACGCC CACGCGATGG GTAACAGTCT 2 800 

TGGCGGTTTC GCTAAATACT GGCAGGCGTT TCGTCAGTAT CCCCGTTTAC 2B50 

AGGGCGGCTT CGTCTGGGAC TGGGTGGATC AGTCGCTGAT TAAATATGAT 2900 

GAAAACGGCA ACCCGTGGTC GGCTTACGGC GGTGATTTTG GCGATACGCC 2950 

GAACGATCGC CAGTTCTGTA TGAACGGTCT GGTCTTTGCC GACCGCACGC 3000 

CGCATCCAGC GCTGACGGAA GCAAAACACC AGCAGCAGTT TTTCCAGTTC 3 050 

CGTTTATCCG GGCAAACCAT CGAAGTGACC AGCGAATACC TGTTCCGTCA -3100 

TAGCGATAAC GAGCTCCTGC ACTGGATGGT GGCGCTGGAT GGTAAGCCGC 3150 

TGGCAAG CGG TGAAGTGCCT CTGGATGTCG CTCCACAAGG TAAACAGTTG 3 200 

ATTGAACTGC CTGAACTACC GCAGCCGGAG AGCGCCGGGC AACTCTGGCT 3 25 0 

CACAGTACGC GTAGTGCAAC CGAACGCGAC CGCATGGTCA GAAGCCGGGC 3 3 00 

ACATCAGCGC CTGGCAGCAG TGGCGTCTGG CGGAAAACCT CAGTGTGACG 3 350 

CTCCCCGCCG CGXCCCACGC CATCCCGCAT CTGACCACCA GCGAAATGGA 3 4 00 

TTTTTGCATC GAGCTGGGTA ATAAG CGTTG GCAATTTAAC CGCCAGTCAG 3 4 50 

GCTTTCTTTC ACAGATGTGG ATTGGCGATA AAAAACAACT GCTGACGCCG 3 500 



(104) 

CTGCGCGATC AGTTCACCCG TGCACCGCTG 
TGAAGCGACC CGCATTGACC CTAACGCCTG 
CGGGCCATTA CCAGGCCGAA GCAGCGTTGT 
CTTGCTGATG CGGTGCTGAT TACGACCGCT 
GAAAACCTTA TTTATCAGCC GGAAAACCTA 
AAATGGCGAT TACCGTTGAT GTTGAAGTGG 
GCGCGGATTG GCCTGAACTG CCAGCTGGCG 
CTGGCTCGGA TTAGGGCCGC AAGAAAACTA 
CCTGTTTTGA CCGCTGGGAT CTGCCATTGT 
GTCTTCCCGA GCGAAAACGG TCTGCGCTGC 
TGGCCCACAC CAGTGGCGCG GCGACTTCCA 
GTCAACAGCA ACTGATG GAA ACCAGCCATC 
GAAGGCACAT GGCTGAATAT CGACGGTXTC 
CGACTCCTGG AGCCCGTCAG TATCGGCGGA 
GCTACCATTA CCAGTTGGTC TGGTGTCAAA 
CCATGTCTGC CCGTATTTCG CGTAAGGAAA 
AAACACAAAC TTTTGGATGT TCGGTTTATT 
TCATGGGAGC CTACTTCCCG TTTTTCCCGA 
CATATCAGCA AAAGTGATAC GGGTATTATT 
CTCGCTATTA TTCCAACCGC TGTTTGGTCT 
TCGACTCTAG GCGGCCGCGG GGATCCAGAC 
GTTTGGACAA ACCACAACTA GAATGCAGTG 
AAATTTGTGA TGCTATTGCT TTATTTGTAA 
CAAGTTAACA ACAACAATTG CATTCATTTT 
GGTGTGGGAG GTTTTTTCGG ATCCTCTAGA 
ATGGCTACGT AGATAAGTAG CATGGCGGGT. 



¥f%¥ 1 1 -5 0 7 2 4 0 

GATAACGACA TTGGCGTAAG 3 55 0 

GGTCGAACGC TGGAAGGCGG 3 600 

TGCAGTGCAC GGCAGATACA 3 650 

CACGCGTGGC AG CATCAGGG 3 700 

CCGGATTGAT GGTAGTGGTC 3 750 

CGAGCGATAC ACCGCATCCG 3 80 0 

CAGGTAGCAG AGCGGGTAAA 3 850 

TCCCGACCGC CTTACTGCCG 390 0 

CAGACATGTA TACCCCGTAC 3 95 0 

GGGACGCGCG AATTGAATTA 4 00 0 

GTTCAACATC AGCCGCTACA 4 050 

GCCATCTGCT GCACGCGGAA 4100 

CATATGGGGA TTGGTGGCGA 415 0 

ATTACAGCTG AGCGCCGGTC 4 200 

AATAATAATA ACCGGGCAGG 4 250 

TCCATTATGT ACTATTTAAA 4 300 

CTTTTTCTTT TACTTTTTTA 4 350 

TTTGGCTACA TGACATCAAC 4400 

TTTGCCGCTA TTTCTCTGTT 4 45 0 

GCTTTCTGAC AAACTCGGCC 4 500 

ATGATAAGAT ACATTGATGA 4 550 

AAAAAAATGC TTTATTTGTG 4 6 00 

CCATTATAAG CTGCAATAAA 4 650 

ATGTTTCAGG TTCAGGGGGA 4 7 00 

GTCGACCTGC AGGGGCTAGA 4 750 

TAATCATTAA CTACAAGGAA 4 800 







(105) 




mvi 1 


-50' 


CCCCTAGTGA 


TGGAGTTGGC 


CACTCCCTCT 


CTGCGCGCTC 


GCTCGCTCAC 


4850 


TGAGGCCGGG 


CGACCAAAGG 


TCGCCCGACG 


CCCGGGCTTT 


GCCCGGGCGG 


4900 


CCTCAGTGAG 


CGAGCGAGCG 


CCCAGCTGGC 


GTAATAG C G A 


AGAGGCCCGC 


4950 


ACCGATCGCC 


CTTCCCAACA 


GTTGCGCAGC 


CTGAATGGCG 


AATGGAATTC 


5000 


CAGACGATTG 


AGCGTCAAAA 


TGTAGGTATT 


TCCATGAGCG 


TTTTTCCTGT 


5050 


TGCAATGGCT 


GGCGGTAATA 


TTGTTCTGGA 


TATTACCAGC 


AAGGCCGATA 


5100 


GTTTGAGTTC 


TTCTACTCAG 


GCAAGTGATG 


TTATTACTAA 


TCAAAGAAGT 


5150 


ATTGCGACAA 


CGGTTAATTT 


GCGTGATGGA 


CAGACTCTTT 


TACTCGGTGG 


5200 


CCTCACTGAT 


TATAAAAACA 


CTTCTCAGGA 


XTCTGGCGTA 


CCGTTCCTGT 


5250 


CTAAAATCCC 


TTTAATCGGC 


CTCCTGTTTA 


GCTCCCGCTC 


TGATTCTAAC 


5300 


GAGGAAAGCA 


CGTTATACGT 


GCTCGTCAAA 


GCAACCATAG 


TACGCGCCCT 


5350 


GTAGCGGCGC 


ATTAAGCGCG 


GCGGGTGTGG 


TGGTTACGCG 


CAGCGTGACC 


5400 


GCTACACTTG 


CCAGCGCCCT 


AGCGCCCGCX 


CCTTTCGCTT 


TCTTCCCTTC 


5450 


CTTTCTCGCC 


ACGTTCGCCG 


GCTTTCCCCG 


TCAAGCTCTA 


AATCGGGGGC 


5500 


TCCCTTTAGG 


GTTCCGATTT 


AGTGCTTTAC 


GGCACCTCGA 


CCCCAAAAAA 


5550 


CTTGATTAGG 


GTGATGGTTC 


ACGTAGTGGG 


CCATCGCCCT 


GATAGACGGT 


5600 


TTTTCGCCCT 


TTGACGTTGG 


AGTCCACGTT 


CTTTAATAGT 


GGACTCTTGT 


5650 


TCCAAACTGG 


AACAACACTC 


AACCCTATCT 


CGGTCTATTC 


TTTTGATTTA 


5700 


TAAGGGATTT 


TGCCGATTTC 


GGCCTATTGG 


TTAAAAAATG 


AGCTGATTTA 


5750 


ACAAAAATTT 


AACGCGAATT 


TTAACAAAAT 


ATTAACGTTT 


ACAATTTAAA 


5800 


TATTTGCTTA 


TACAATCTTC 


CTGTTTTTGG 


GGCTTTTCTG 


ATTATCAACC 


5850 


GGGGTACATA 


TGATTGACAT 


GCTAGTTTTA 


CGATTACCGT 


TCATCGATTC 


5900 


1 V/JL iwj, X .A 


TCCAGACTCT 


CAGGCAATGA 


V^. ^ J. \ X t* w \— 


TTTGTAGAGA 


5950 


CCTCTCAAAA 


ATAGCTACCC 


TCTCCGGCAT 


GAATTTATCA 


GCTAGAACGG 


6000 


TTGAATATCA 


TATTGATGGT 


GATTTGACTG 


TCTCCGGCCT 


TTCTCACCCG 


6050 


TTTGAATCTT 


TACCTACACA 


TTACTCAGGC 


ATTGCATTTA 


AA AT AT AT G A 


6100 



(106) 

GGGTTCTAAA AATTTTTATC CTTGCGTTGA 
AAGTATTACA GGGTCATAAT GTTTTTGGTA 
TCTGAGGCTT TATTGCTTAA TTTTGCTAAT 
TTTATTGGAT GTTGGAATTC CTGATGCGGT 
TGCGGTATTT CACACCGCAT ATGGTGCACT 
TGCCGCATAG TTAAGCCAGC CCCGACACCC 
CCTGACGGGC TTGTCTGCTC CCGGCATCCG 
GTCTCCGGGA GCTGCATGTG TCAGAGGTTT 
CGCGAGACGA AAGGGCCTCG TGATACGCCT 
TGATAATAAT GGTTTCTTAG ACGTCAGGTG 
CGCGGAACCC CTATTTGTTT ATTTTTCTAA 
GCTCATGAGA CAATAACCCT GATAAATGCT 
AGAGTATGAG TATTCAACAT TTCCGTGTCG 
GCATTTTGCC TTCCTGTTTT TGCTCACCCA 
AGATG CTGAA GATCAGTTGG GTGCACGAGT 
TCAACAGCGG TAAGATCCTT GAGAGTTTTC 
AT GAT GAG C A CTTTTAAAGT TCTGCTATGT 
TGACGCCGGG CAAGAGCAAC TCGGTCGCCG 
ACTTGGTTGA GTACTCACCA GTCACAGAAA 
AC AGTAAG AG AATTATGCAG TGCTGCCATA 
GGCCAACTTA CTTCTGACAA CGATCGGAGG 
TTTTGCACAA CATGGGGGAT CATGTAACTC 
GAGCTGAATG AAGCCATACC AAACGACGAG 
AGCAATGGCA ACAACGTTGC GCAAACTATT 
TAGCTTCCCG GCAACAATTA ATAGACTGGA 
GGACCACTTC TGCGCTCGGC CCTTCCGGCT 



1 1 -5 0 7 2 4 0 

AATAAAGGCT TCTCCCGCAA 615 0 

CAACCGATTT AGCTTTATGC 620 0 

TCTTTGCCTT GCCTGTATGA 6250 

ATTTTCTCCT TACGCATCTG 63 00 

CTCAGTACAA TCTGCTCTGA 6350 

GCCAACACCC GCTGACGCGC 64 00 

CTTACAGACA AGCTGTGACC 64 50 

TCACCGTCAT CACCGAAACG 65 00 

ATTTTTATAG GTTAATGTCA 655 0 

GCACTTTTCG GGGAAATGTG 6600 

ATACATTCAA ATATGTATCC 6650 

TCAATAATAT TGAAAAAGGA 67 00 

CCCTTATTCC CTTTTTTGCG 6750 

GAAACGCTGG TGAAAGTAAA 68 00 

GGGTTACATC G AACTG GATC 68 50 

GCCCCGAAGA ACGTTTTCCA .6900 

GGCGCGGTAT TATCCCGTAT 695 0 

CATACACTAT TCTCAGAATG 7000 

AGCATCTTAC GGATGGCATG 705 0 

ACCATGAGTG ATAACACTGC 7X00 

ACCGAAGGAG CTAACCGCTT 715 0 

GCCTTGATCG TTGGGAACCG 7200 

CGTGACACCA CGATGCCTGT 7 25 0 

AACTGGCGAA CTACTTACTC 7 3 00 

TGGAGGCGGA TAAAGTTGCA 7 35 0 

GGCTGGTTTA TTGCTGATAA 7 4 00 



(107) %f%¥ 1 1 -5 0 7 2 4 0 

ATCTGGAGCC GGTGAGCGTG GGTCTCGCGG TATCATTGCA GCACTGGGGC 7450 

CAGATGGTAA GCCCTCCCGT ATCGTAGTTA TCTAC A CG AC GGGGAGTCAG 7 500 

GCAACTATGG ATGAACGAAA TAG A C AG AT C GCTGAGATAG GTGCCTCACT 7 550 

GATTAAGCAT TGGTAACTGT CAGACCAAGT TTACTCATAT ATACTTTAGA 7600 

TTGATTTAAA ACTTCATTTT TAATTTAAAA GGATCTAGGT GAAGATCCTT 7650 

TTTGATAATC TCATGACCAA AATCCCTTAA CGTGAGTTTT CGTTCCACTG 770 0 

AGCGTCAGAC CCCGTAGAAA AGATCAAAGG ATCTTCTTGA GATCCTTTTT 7750 

TTCTGCGCGT AATCTGCTGC TTGCAAACAA AAAAACCACC GCTACCAGCG 7800 

GTGGTTTGTT TGCCGGATCA AGAGCTACCA ACTCTTTTTC CGAAGGTAAC 7850 

TGGCTTCAGC AGAGCGCAGA TACCAAATAC TGTCCTTCTA GTGTAGCCGT 7 9 00 

AGTTAGGCCA CCACTTCAAG AACTCTGTAG CACCGCCTAC ATACCTCGCT 7 950 

CTGCTAATCC TGTTACCAGT GGCTGCTGCC AGTGGCGATA AGTCGTGTCT 8 000 

TACCGGGTTG GACTCAAGAC GATAGTTACC GGATAAGGCG CAGCGGTCGG 8 050 

GCTGAACGGG GGGTTCGTGC ACACAGCCCA GCTTGGAGCG AACGACCTAC 8100 

ACCGAACTGA GATACCTACA GCGTGAGCTA TGAGAAAGCG CCACGCTTCC 8150 

CGAAGGGAGA AAGGCGGACA GGTATCCGGT AAGCGGCAGG GTCGGAACAG 82 0 0 

GAGAGCGCAC GAGGGAGCTT CCAGGGGGAA ACGCCTGGTA TCTTTATAGT 8250 

CCTGTCGGGT TTCGCCACCT CTG ACTT GAG CGTCGATTTT TGTGATGCTC 8300 

GTCAGGGGGG CGGAGCCTAT GGAAAAACGC CAGCAACGCG GCCTTTTTAC 83 50 

GGTTCCTGGC CTTTTGCTGG CCTTTTGCTC ACATGTTCTT TCCTGCGTTA 84 00 

TCCCCTGATT CTGTGGATAA CCGTATTACC GCCTTTGAGT GAG CTGATA C 8450 

CGCTCGCCGC AGCCGAACGA CCGAGCGCAG CGAGTCAGTG AGCGAGGAAG 8500 

CGGAAGAGC 8509 



(108) 1f S¥ 1 1 -5 0 7 2 4 0 

( 2 ) ffiyiJM 5 ©«fl : 

(A) : 8 2 9 9££# 

(B) mm®m ■. &m 

(D) Mof-: M«/i L/ 
( i i ) IB?IJ©M : c D N A 

( x i ) mm ■. 5 



GCCCAATACG 


CAAACCGCCT 


CTCCCCGCGC 


GTTGGCCGAT 


TCATTAATGC 


50 


AGCTGCGCGC 


TCGCTCGCTC 


ACTGAGCCCG 


CCCGGGCAAA 


GCCCGGGCGT 


100 


CGGGCGACCT 


TTGGTCGCCC 


GGCCTCAGTG ' 


AGCGAGCGAG 


CGCGCAGAGA 


150 


GGGAGTGGCC 


AACTCCATCA 


CTAGGGGTTC 


CTTGTAGTTA 


ATGATTAACC 


200 


CGCCATGCTA 


CTTATCTACA 


TCATCGATGA 


ATTCGAGCTT 


GCATGCCTGC 


250 


AGGTCGTTAC 


ATAACTTACG 


GTAAATGGCC 


CGCCTGGCTG 


ACCGCCCAAC 


300 


GACCCCCGCC 


CATTGACGTC 


AATAATGACG 


TATGTTCCCA 


TAGTAACGCC 


350 


AATAGGGACT 


TTCCATTGAC 


GTCAATGGGT 


GGAGTATXTA 


CGGTAAACTG 


400 


CCCACTTGGC 


AGTACATCAA 


GTGTATCATA 


TGCCAAGTAC 


GCCCCCTATT 


450 


GACGTCAATG 


ACGGTAAATG 


GCCCGCCTGG 


CATTATGCCC 


AGTACAXGAC 


500 


CTTATGGGAC 


TTTCCTACTT 


GGCAGTACAT 


CTACGTATT A 


GTCATCGCTA 


550 


TTACCATGGT 


GATGCGGTTT 


TGGCAGTACA 


TCAATGGGCG 


TGGATAGCGG 


600 


TTTGACTCAC 


GGGGATTTCC 


AAGTCTCCAC 


CCCATTGACG 


TCAATGGGAG 


650 


TTTGTTTTGG 


CACCAAAATC 


AACGGGACTT 


TCCAAAATGT 


CGTAACAACT 


700 


CCGCCCCATT 


GACGCAAATG 


GGCGGTAGGC 


GTGTACGGTG 


GGAGGTCTAT 


750 


ATAAGCAGAG 


CTCGTTTAGT 


GAACCGTCAG 


ATCG CCTGG A 


GACGCCATCC 


800 


ACGCTGTTTT 


GACCTCCATA 


GAAGACACCG 


GGACCGATCC 


AGCCTCCGGA 


850 


CTCTAGAGGA 


TCCGGTACTC 


GACCCGAGCT 


CGGATCCACT 


AGTAACGGCC 


900 


GCCAGTGTGC 


TGGAATTCTG 


CACTCCAGGC 


TGCCCGGGTT 


TGCATGCTGC 


950 


TGCTGCTGCT 


GCTGCTGGGC 


CTGAGGCTAC 


AGCTCTCCCT 


GGGCATCATC 


1000 



(109) f$^¥ 1 1 -5 0 7 2 4 0 

CTAGTTGAGG AGGAGAACCC GGACTTCTGG AACCGCGAGG CAGCCGAGGC 1050 

CCTGGGTGCC GCCAAGAAGC TGCAGCCTGC ACAGACAGCC GCCAAGAACC 1100 

T CAT CATC TT CCTGGGCGAT GGGATGGGGG TGTCTACGGT GACAGCTGCC 1150 

AGGATCCTAA AAGGGCAGAA GAAGGACAAA CTGGGGCCTG AGATACCCCT 12 00 

GGCCATGGAC CGCTTCCCAT ATGTGGCTCT GTCCAAGACA TACAATGTAG 1250 

ACAAACATGT GCCAGACAGT GGAGCCACAG CCACGGCCTA CCTGTGCGGG 13 00 

GTCAAGGGCA ACTTCCAGAC CATTGGCTTG AGTGCAGCCG CCCGCTTTAA 13 50 

CCAGTGCAAC ACGACACGCG GCAACGAGGT CATCTCCGTG ATGAATCGGG 14 00 

CCAAGAAAGC AGGGAAGTCA GTGGGAGTGG TAACCACCAC ACGAGTGCAG 14 50 

CACGCCTCGC CAGCCGGCAC CTACGCCCAC ACGGTGAACC GCAACTGGTA 1500 

CTCGGACGCC GACGTGCCTG CCTCGGCCCG CCAGGAGGGG TGCCAGGACA 1550 

TCGCTACGCA GCTCATCTCC AACATGGACA TTGATGTGAT CCTAGGTGGA 1600 

GGCCGAAAGT ACATGTTTCG CATGGGAACC CCAGACCCTG AGTACCCAGA 1650 

TGACTACAGC CAAGGTGGGA CCAGGCTGGA CGGGAAGAAT CTGGTGCAGG 17 00 

AATGGCTCGG CGAACGCCAG GGTGCCCGGT ACGTGTGGAA CCGCACTGAG 1750 

CTCATGCAGG CTTCCCTGGA CCCGTCTGTG ACCCATCTCA TGGGTCTCTT 18 00 

TGAGCCTGGA GACATGAAAT ACGAGATCCA CCGAGACTCC ACACTGGACC 18 50 

CCTCCCTGAT GGAGATGACA GAGGCTGCCC TGCGCCTGCT GAGCAGACAC 19 00 

CCCCGCGGCT TCTTCCTCTT CGTGGAGGGT GGTCGCATCG ACCATGGTCA 1950 

TCATGAAAGC AGGGCTTACC GGGCACTGAC TGAGACGATC ATGTTCGACG 2000 

ACGCCATTGA GAGGGCGGGC CAGCTCACCA GCGAGGAGGA CACGCTGAGC 2 050 

CTCGTCACTG CCGACCACTC CCACGTCTTC TCCTTCGGAG GCTACCCCCT 2100 

GCGAGGGAGC TCCTTCATCG GGCTGGCCGC TGGCAAGGCC CGGGACAGGA 2150 

AGGCCTACAC GGTCCTCCTA TACGGAAACG GTCCAGGCTA TGTGCTCAAG 2 2 00 

GACGGCGCCC GGCCGGATGT TACCGAGAGC GAGAGCGGGA GCCCCGAGTA 2250 

TCGGCAGCAG TCAGCAGTGC CCCTGGACGA AGAGACCCAC GCAGGCGAGG 2300 







(110) 




1 


-5 0 7 


ACGTGGCGGT 


GTTCGCGCGC i 


GGCCCGCAGG 


CGCACCTGGT 


TCACGGCGTG 


2350 


CAGGAGCAGA 


CCTTCATAGC 


GCACGTCATG 


GCCTTCGCCG 


CCTGCCTGGA 


2400 


GCCCTACACC 


GCCTGCGACC 


TGGCGCCCCC 


CGCCGGCACC 


ACCGACGCCG 


2450 


CGCACCCGGG 


GCGGTCCGTG 


GTCCCCGCGT 


TGCTTCCTCT 


GCTGGCCGGG 


2500 


ACCCTGCTGC 


TGCTGGAGAC 


GGCCACTGCT 


CCCTGAGTGT 


CCCGTCCCTG 


2550 


GGGCTCCTGC 


TTCCCCATCC 


CGGAGTTCTC 


CTGCTCCCCA 


CCTCCTGTCG 


2600 


TCCTGCCTGG 


CCTCCAGCCC 


GAGTCGTCAT 


CCCCGGAGTC 


CCTATACAGA 


2650 


GGTCCTGCCA 


TGGAACCTTC 


CCCTCCCCGT 


GCGCTCTGGG 


GACTGAGCCC 


2700 


ATGACACCAA 


ACCTGCCCCT 


TGGCTGCTCT 


CGGACTCCCT 


ACCCCAACCC 


2750 




JL JL O JL O^w 


CTGTGGCTGC 


CTGCACCCCA 


GGAAAGGAGG 


2800 




p A T P P A G C P A 


CCACCTACAG 


CCCAGTGGGG 


TCGAGACAGA 


2850 


T c^nT P A GT p T 


ouAuoiAJL Vj/Iw 


GTGGCGTGAA 


GCTGGCCGCG 


GGGATCCAGA 


2900 


P ATP A ""PL Af?& 
L_-rL JL Vji-v JL >vriV»^\ 


X^L\_ HJ. JL V^>\ JL ^> 


AGTTTGGACA 


AACCACAACT 


AGAATGCAGT 


2950 


A A A A A A ATG 


\— JL 1 1A JL J. J.V3JL 


GAAATTTGTG 


ATGCTATTGC 


TTXATTTGTA 


3000 


ACCATTATAA 


GCTGCAATAA 


ACAAGTTAAC 


AACAACAATT 


GCATTCATTT 


3O50 


TATGTTTCAG 


GTTCAGGGGG 


AGGTGTGGGA 


GGTTTTTTCG 


GATCCTCTAG 


3100 


AGTCGACTCT 


AGANNNNNNK 




NNlWNlNnNNNN 




3150 






NNNNNKKbTNN 


NKm^NNNNW 


NKNNNNNNNN 


3200 


11 11 li 11 Li 11 il 11 11 11 


ll 11 11 11 11 11 11 1 ' * ' 


NNNNNNNKNN 


NKNNNKKNNN 


KNNNKNNNNN 


3250 


^^^^^^^^^^^^NN^^N 

JjVI Al 11 11 11 1.1 11 41 11 11 








KNNNNN1WNN 


3300 


ii ii i' ii iiii niinii 


NNhrhTNNNNNN 

li li Jill il ii Jjki i ***** 


NNNNNNNNNN 


NNNNNNKNNN 




3350 




KNNKNNNNNN 


NNNNNNNNNN 


NNNNNKNNNN 


KKNGGATCCC 


3400 


CATGACTALG 


m /-« r~T~* r~" r T""T 
JL (_l_[^CsL_.lj JL -L V- 


^-.JA JL X ± oUUn J. 


GAPACTACGA 


CCAACACGAT 


3450 


CTCGGTTGTC 


TCGGCGCACT 


CCGTACAGTA 


GGGATCGTCT 


ACCTCCTTTT 


3500 


GAGACAGAAA 


CCCGCGCTAC 


CATACTGGAG 


GATCATCCGC 


TGCTGCCCGA 


3550 


ATGTAACACT 


TTGACAATGC 


ACAACGTGAG 


TTACGTGCGA 


GGTCTTCCCT 


3600 



(Ill) 

GCAGTGTGGG ATTTACGCTG ATTCAGGAAT 
GTTCTAACGC GGGAGGAGCT TGTAATCCTG 
CCTGTGTTGT GCCAACATTG ATATCATGAC 
ACGAGTCCTG GGCTCTCCAC TGTCATTGTT 
TGTATAGCCG GCGGGCAGGT TTTGGCCAGC 
TGGCGCCATG TTTAAT C AG A GGTTTATATG 
ACAACATGCC AAAAGAGGTA ATGTTTATGT 
CGCCACTTAA TCTACCTGCG CTTGTGGTAT 
GGTCCCCGCC ATGAGCTTTG GATACAGCGC 
ACAATATTGT GGTGCTGTGC TGCAGTTACT 
AGGGTGCGCT GCXGTGCCCG GAGGACAAGG 
GCGAATCATC GCTGAGGAGA CCACTGCCAT 
AGCGGCGGCG GCAGCAGTTT ATTCGCGCGC 
ATCCTGATGC ACGATTATGA CTCTACCCCC 
AGTGCGGCCG CGGGGATCCA GACATGATAA 
CAAACCACAA CTAGAATGCA GTGAAAAAAA 
TGATGCTATT GCTTTATTTG TAACCATTAT 
ACAACAACAA TTGCATTCAT TTTATGTTTC 
GAGGTTTTTT CGGATCCTCT AGAGTCGACC 
ATAAGTAGCA TGGCGGGTTA AT C ATT AA CT 
GAGTTGGCCA CTCCCTCTCT GCGCGCTCGC 
ACCAAAGGTC GCCCGACGCC CGGGCTTTGC 
AG CGAGCGCG CAGCTGGCGT AATAGCGAAG 
TCCCAACAGT TGCGCAGCCT GAATGGCGAA 
GCGTCAAAAT GTAGGTATTT CCATGAGCGT 
GCGGTAATAT TGTTCTGGAT ATTACCAGCA 
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GGGTTGTTCC 


CTGGGATATG 


3650 


AGGAAGTGTA 


TGCACGTGTG 


3700 


GAGCATGATG 


ATCCATGGTT 


3750 


CCAGTCCCGG 


TTCCCTGCAG 


3800 


TGGTTTAGGA 


TGGTGGTGGA 


3850 


GTACCGGGAG 


GTGGTGAATT 


3900 


CCAGCGTGTT 


TATGAGGGGT 


3950 


GATGGCCACG 


TGGGTTCTGT 


4000 


CTTGCACTGT 


GGGATTTTGA 


4050 


GTGCTGATTT 


AAGTGAGATC 


4100 


CGCCTTATGC 


TGCGGGCGGT 


4150 


GTTGTATTCC 


TGCAGGACGG 


42O0 


TGCTGCAGCA 


CCACCGCCCT 


4250 


ATGTAGGGAT 


CCCCATCACT 


4300 


GATACATTGA 


TGAGTTTGGA 


4350 


TGCTTTATTT 


GTGAAATTTG 


4400 


AAGCTGCAAT 


AAACAAGTTA 


4450 


AGGTTCAGGG 


GGAGGTGTGG 


4500 


TGCAGGCATG 


CAAGCTGTAG 


4550 


ACAAGGAACC 


CCTAGTGATG 


4600 


TCGCTCACTG 


AGGCCGGGCG 


4650 


CCGGGCGGCC 


TCAG\1 GAbLO 


a i n n 


AGGCCCGCAC 


CGATCGCCCT 


4750 


TGGAANTTCC 


AGACGATTGA 


4800 


TTTTCCTGTT 


GCAATGGCTG 


4850 


AGGCCGATAG 


TTTGAGTTCT 


4 9 00 
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TCTACTCAGG 


CAAGTGATGT 


TATTACTAAT 


CAAAGAAGTA 


TTGCGACAAC 


4950 


GGTTAATTTG 


CGTGATGGAC 


AGACTCXTTT 


ACTCGGTGGC 


CTCACTGATT 


5000 


ATAAAAACAC 


TTCTCAGGAT 


TCTGGCGTAC 


CGTTCCTGTC 


TAAAATC CCT 


5050 


TTAATCGGCC 


TCCTGTTTAG 


CTCCCGCTCT 


GATTCTAACG 


AGGAAAGCAC 


5100 


GTTATACGTG 


CTCGTCAAAG 


CAACCATAGT 


ACGCGCCCTG 


TAGCGGCGCA 


5150 


TTAAGCGCGG 


CGGGTGTGGT 


GGTTACGCGC 


AGCGTG AC CG 


CTACACTTGC 


5200 


CAGCGCCCTA 


GCGCCCGCTC 


CTTTCGCTTT 


CTTCCCTTCC 


TTTCTCGCCA 


5250 


CGTTCGCCGG 


CTTTCCCCGT 


CAAGCTCTAA 


ATCGGGGGCT 


CCCTTTAGGG 


5300 


TTCCGATTTA 


GTGCTTTACG 


GCACCTCGAC 


CCCAAAAAAC 


TTG ATT AG G G 


5350 


TGATGGTTCA 


CG TAGTGGGC 


CATCGCCCTG 


ATAGACGGTT 


TTTCGCCCTT 


5400 


TGACGTTGGA 


GTCCACGTTC 


TTTAATAGTG 


GACTCTTGTT 


CCAAACTGGA 


5450 


ACAACACTCA 


ACCCTATCTC 


GGTCTATTCT 


TTTGATTTAT 


AAGGGATTTT 


5500 


GCCGATTTCG 


GCCTATTGGT 


TAAAAAATGA 


GCTGATTTAA 


CAAAAATTTA 


5550 


ACGCGAATTT 


TAACAAAATA 


TTAACGTTTA 


CAATTTAAAT 


ATTTGCTTAT 


5600 


ACAATCTTCC 


TGTTTTTGGG 


GCTTTTCTGA 


TTATCAACCG 


GGGTACATAT 


5650 


GATTGACATG 


CTAGTTTTAC 


GATTACCGTT 


CATCGATTCT 


CTTGTTTGCT 


5700 


CCAGACTCTC 


AGGCAATGAC 


CTGATAGCCT 


TTGTAGAGAC 


CTCTCAAAAA 


5750 


TAGCTACCCT 


CTCCGGCATG 


AATTTATCAG 


CTAGAACGGT 


TGAATATCAT 


5800 


ATTGATGGTG 


ATTTGACTGT 


CTCCGGCCTT 


TCTCACCCGT 


TTGAATCTTT 


5850 


ACCTACACAT 


TACTCAGGCA 


TTGCATTTAA 


AATATATGAG 


GGTTCTAAAA 


5900 


ATTTTTATCC 


TTGCGTTGAA 


ATAAAGGCTT 


CTCCCGCAAA 


AGTATTACAG 


5950 


GGTCATAATG 


TTTTTGGTAC 


AACCGATTTA 


GCTTTATGCT 


CTGAGGCTTT 


6000 


ATTG CTTAAT 


TTTG C x AA1 1 


* i "in i ^ /^rrirp/^ 
LJ. 1 1 tad-J. ± L* 


1 L» JL A J. X 


TTATTGGATG 


6050 


TTGGAANTTC 


CTGATGCGGT 


ATTTTCTCCT 


TACGCATCTG 


TGCGGTATTT 


6100 


CACACCGCAT 


ATGGTGCACT 


CTCAGTACAA 


TCTGCTCTGA 


TGCCGCATAG 


6150 


TTAAGCCAGC 


CCCGACACCC 


GCCAACACCC 


GCTGACGCGC 


CCTGACGGGC 


6200 
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TTGTCTGCTC CCGGCATCCG CTTACAGACA AGCTGTGACC GTCTCCGGGA 6250 

GCTGCATGTG TCAGAGGTTT TCACCGTCAT CACCGAAACG CGCGAGACGA 6 3 00 

AAGGGCCTCG TGATACGCCT ATTTTTATAG GTTAATGTCA TGATAATAAT 635 0 

GGTTTCTTAG ACGTCAGGTG GCACTTTTCG GGGAAATGTG CGCGGAACCC 6400 

CTATTTGTTT ATTTTTCTAA ATACATTCAA ATATGTATCC GCTCATGAGA 645 0 

CAATAACCCT GATAAATGCT TCAATAATAT TGAAAAAGGA AGAGTATGAG 6500 

TATTCAACAT TTCCGTGTCG CCCTTATTCC CTTTTTTGCG GCATTTTGCC 6550 

TTCCTGTTTT TGCTCACCCA GAAACGCTGG TGAAAGTAAA AGATGCTGAA 6600 

GATCAGTTGG GTGCACGAGT GGGTTACATC GAACTGGATC TCAACAGCGG 6650 

TAAGATCCTT G AG AGTTTT C GCCCCGAAGA ACGTTTTCCA ATGATG AG CA 6700 

CTTTTAAAGT TCTG CTATGT GGCGCGGTAT TATCCCGTAT TGACGCCGGG 675 0 

CAAGAGCAAC TCGGTCGCCG CAT AC ACT AT TCTCAGAATG ACTTGGTTGA 6800 

GTACTCACCA GTCACAGAAA AGCATCTTAC GGATGGCATG ACAGTAAGAG 6850 

AATTATG CAG TGCTGCCATA ACCATGAGTG ATAACACTGC GGCCAACXTA 69 00 

CTTCTGACAA CGATCGGAGG ACCGAAGGAG CTAACCGCTT TTTTGCACAA 6950 

CATGGGGGAT CATGTAACTC GCCTTGATCG TTGGGAACCG GAGCTGAATG 7000 

AAGCCATACC AAACGACGAG CGTGACACCA CGATGCCTGT AGCAATGGCA 7050 

AC AACGTTG C GCAAACTATT AACTGGCGAA CTACTTACTC TAGCTTCCCG 7100 

GCAACAATTA ATAGACTGGA TGGAGGCGGA TAAAGTTGCA GGACCACTTC 715 0 

TGCGCTCGGC CCTTCCGGCT GGCTGGTTTA TTGCTGATAA ATCTGGAGCC 7 20 0 

GGTGAGCGTG GGTCTCGCGG TATCATTGCA GCACTGGGGC CAGATGGTAA 7250 

GCCCTCCCGT ATCGTAGTTA TCTACACGAC GGGGAGTCAG GCAACTATGG 7 3 00 

ATGAACGAAA TAG A CAG AT C GCTGAGATAG GTGCCTCACT GATTAAGCAT 7 350 

TGGTAACTGT CAGACCAAGT TTACTCATAT ATACTTTAGA TTGATTTAAA 7400 

ACTTCATTTT TAATTTAAAA GGATCTAGGT GAAGATCCTT TTTGATAATC 74 50 

TCATGACCAA AATCCCTTAA CGTGAGTTTT CGTTCCACTG AGCGTCAGAC 7500 



CCCGTAGAAA AGATCAAAGG 
AATCTGCTGC TTGCAAACAA 
TGCCGGATCA AGAGCTACCA 
AGAGCGCAGA TACCAAATAC 
CCACTTCAAG AACTCTGTAG 
TGTTACCAGT GGCTGCTGCC 
GACTCAAGAC GATAGTTACC 
GGGTTCGTGC ACACAGCCCA 
GATACCTACA GCGTGAGCTA 
AAGGCGGACA GGTATCCGGT 
GAGGGAGCTT CCAGGGGGAA 
TTCGCCACCT CTGACTTGAG 
CGGAGCCTAT GGAAAAACGC 
CTTTTGCTGG CCTTTTGCTC 
CTGTGGATAA CCGTATTACC 
AGC CGAACGA CCGAGCGCAG 
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ATCTTCTTGA GATCCTTTTT 
AAAAACCACC GCTACCAGCG 
ACTCTTTTTC CGAAGGTAAC 
TGTCCTTCTA GTGTAGCCGT 
CACCGCCTAC ATACCTCGCT 
AGTGGCGATA AGTCGTGTCT 
GGATAAGGCG CAGCGGTCGG 
GCTTGGAGCG AACGACCTAC 
TGAGAAAGCG CCACGCTTCC 
AAGCGGCAGG GTCGGAACAG 
ACGCCTGGTA TCTTTATAGT 
CGTCGATTTT TGTGATGCTC 
CAGCAACGCG GCCTTTTTAC 
ACATGTTCTX TCCTGCGTTA 
GCCTTTGAGT GAGCTGATAC 
CGAGTCAGTG AGCGAGGAAG 
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TTCTGCGCGT 7550 

GTGGTTTGTT 760 0 

TGGCTTCAGC 7 65 0 

AGTTAGGCCA 7700 

CTGCTAATCC 775 0 

TACCGGGTTG 7800 

GCTGAACGGG 7850 

ACCGAACTGA 790 0 

CGAAGGGAGA 7950 

GAGAGCGCAC 8000 

CCTGTCGGGT 8 050 

GTCAGGGGGG 8100 

GGTTCCTGGC 8150 

TCCCCTGATT 8200 

CGCTCGCCGC 8250 

CGGAAGAGC 8 299 
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[#MffiiE*] m&m 1 8 4 &<D 8 W, 1 « 

1 99 6^1 2^230 

#^<D«Mft^ (cf) <D&o%m{mmm(Dm%ic&t<i2>M£ 

i. Av*-vy?mMm 

§ /-£ tt^ < <o V -Y itfc? £ 7 5V £ j]/ x fc^ffittft: "T 3 tc £> tc L & ft 

AdMS5MMS$U (E4) «\ ^Y;^DNA©ia ?i±ifflJj§<D>I 
irRtf^WmRN A<D^ffifcRI#-r5fc#i5.e»nS 7<BO0R FA^%5o E 4 
£ft£Lfc r A d£fWf Sfci6£fct ^^-^^^Sfcii^^-^V^ 

#5, s a d e i e 4 

HT*mftT*Z%^X*^Zo ft^T. ^£>£7&«i> r A d ©if SB&tflg§a<£> 
fciMcWffl?&&</\> 8$iW&Ad ElStfAd E4ji£?£n-K 

LTV5DNAW\ ;^yy-^y»^lC#ftt§l^ rAd^UXi: 

#f8Wfci\ A d 5 E 1 ilfs^&tf A d 5 E 4 5tfi?O0 

E 4 (DO R F 6 ©&T\ •J^l/X^iSSiKfcttS E 4 tWrSSff*^^ S 
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^ FTh7>X7x^ bLfclfflJIS^feiWcOR F 6 ^-jIfc^£lR]*$tcs|A 

imu h n -)^;i/XM l v l t Rm\<DmmT(D^£%£rcimnmc7c±% 

A d 5 E 4^^^o 0 R F 6 (Sfc&^E 4^) *Umt%> 

h;V/7X5F^ Ad E DlfiM»fg?l-r^HEK 2 9 3«^^ 
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ffi^AA WW^HSI^ H 5 d 1 1 0 0 4 ^;l/XCDfl#W:/7-^» 
-JlfZftZo HSW&E 1/E 4fgIl^^^^-v ? y^lfflM*^DC:ne)^0#tt^i, 
II. ffl^^7-rV^-f;l/X 

T't^E 1 /E 4^r A dO^^*5V^T^rffl7?fe§o <m 
5® r A dtiu '>& < E 1 a , E 1 b RtfE 4 Ad 
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Emtfili^t^o iiS2, 3, 4, 7, 1 2M4 0©J;^j:, 
T£^Cl!ffi|s]££nT^3 4 l^OHhSl [0IJ*fcf, il^lfflb/cHorwi 

American Type Culture Collection, Roc 
kville. Maryla ndfrP.A^t, £fcim%-&\%M&}Rtiffi$iPft 

;bXM5 (Ad 5) WQ£M.±m^nZo 

, *Wr A d^fctf^TTV^-f/l/XSlfc^E 1R(/E 4<D&ftUi, Ell 
{£TO&£ft£L/i r A dOM^ji^ltlBo-T^IP^CT LSfS^rM^^ 

#$8bb® r a d i±, e 4 jie^^t s rcimmtitk&Lfcs 

fol*T, #fmigfiT?«\ H e L a«^t:i'>L/'aMtt©7 2 kd^> 
/<*Htfjl5ttSo 0»l*fcf* J. F. Engelhardt^, Hum. Gen 
e T h e r . ,5.: 1217-1229 (199 4) ;j. F. Engelh 
ardt^, Proc. Natl. Acad. Sci. USA , 9 1 : 6 1 9 6 
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-6 2 0 0 (1 9 9 4) Rtfl 9 9 5^5^ 1 8 HtcHfl^tU 3lffl"t£<: £:£ 
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* &tf3* MSI (I TR) mk MCi««(DAdy/^y^-^ 

trios' i t RRU^v'r—i/y?Vj^y^yy--ffii$. (A d 5 muO- 
1 £fcfci:b p 1 -3 6 0) £-^W677V^-r;l/X5' IBTUfcv #58H!3© r 
Ad CO 5" 77V^;l/*SE9JfcLTffl^5cfctfT't5o 7fV V>()Wf/ 
LstDmb p 3 5. 3 5 3 -*Slfclilllfi~9 8 . 4- 1 0 0 tSl/7fy 
^^;l/Xy/A(D^« (3' ) I TR@a?iJ£#A,W&3' TTSV-tfrTM 
5IJ%, I$L<ttrAd03' @E?"J£ LTffl^SC t^f^o El&tfE4>t 

> #5glil!©'Vl/ 

A-ryj JlXRZ? E1/E4 ORF6 fg8t> * <y fr- ^ V VMMz <fc t> n 
E 4£^£L/cH 5 d 1 1 0 0 d C BLacZ^W-OPI 

mm £ * l t ? -r & tmt + * :/ f ^ k / w ^- y > y s n s c t * *i 

filtU rAd^C^c F5VX7x^ h|^3 0^fc{i^nW±©mT% 
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LT^«fiJ^*M^50t+^ftU^©#A«e?©«A&tf^%#^S 
C^m^i:S©tJ:Wffl*AdSJ^ae?tt, EK E2a, E 4Rt>'<l tl?> 

#$<;L A A vmft«A£!yt6fycttA«o 



(131) 1ta¥l 1-5 0 7 2 4 0 

OORF6W0 HSfifiWK*3V>TWTtfH^"rsj;5t^ IfflWlcfe^^HI^ 
TrV^-T^XE 4MB?&(D0R F 6# r A A V &nm\*MMfotgtt 
%><D\C-\"ft-V&%£ t%jjk-?o 7fy^^iVXOE4-0RF 6 ©Sftto&fSl 

E 4<D0RF 6MJter A A V0K^AM»iSi#£^+^T&§ft\ CO 
toT, £D&?I;L<&, fg5t£nfcE lRtfE 4Jlfe : ?^»^^ r A A 

4 jie? <dmJ] %tctez.ft<b (omm 77^>h ^fggi-f * 7 fv »m t? 
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